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SAFETY SUGGESTIONS FOR OCEAN STEAMERS. 

Considerable anxiety prevailed in this city during the 
past week owing to the non-arrival of the British fast 
mail steamship Umbria, of the Cunard line, plying be- 
tween New York and Liverpool. The apprehensions 
for her safety were considerably relieved by the arrival 
of another vessel that reported having seen and sig- 
naled the missing steamer at sea. The Umbria was 
then under sail, 750 miles distant from New York, and 
signaled that she was disabled, but required no assist- 
ance. From thisit was assumed her machinery was out 
of order and repairs were in progress. 

The large and splendid German steamship Spree 
lately met with a serious disaster, due to the breaking 
of her propeller shaft. Ragged parts of the machinery 
broke a hole in her after compartment, which soon 
filled with water, and the great vessel was left help- 
less, to drift upon the waves. Fortunately her com- 
partment bulkheads remained tight, and her signals 
of distress were seen by another steamer, which took 
her in tow and finally brought her into port. 

The accident which occurred to the double propeller 
ship City of Paris a few months ago will, doubtless, be 
remembered by most of our readers. In this case one 
of the propeller shafts broke down and the flying frag- 
ments of iron broke through the bottom of the ship, 
and also through the longitudinal compartment bulk- 
head of the adjoining engine room, so that the water 
quickly filled both engine compartments, disabled both 
engines, and left the vessel helpless. A double propel- 
ler ship had been previously regarded as particularly 
safe ; it was reasoned, if accident happened to one set 
of machinery, the remaining engine and propeller could 
drive the vessel at nearly normal speed. The futility 
of such expectations was well illustrated in this particu- 
lar case. . : 

The question whether all reasonable means of secur- 
ing the safety of ocean steamers in case of accident are 
at present made available is an interesting one. We 
think they are not, and that much might still be done, 
without material augmentation of weight or expense 
in the fitting up of the vessels. We will make afew 
simple suggestions. 

Nearly all steamers of the class mentioned are pro- 
vided with anumber of independent donkey engines, 
boilers, and pumps. It seems asif it would not be a 
difficult matter to carry pipes to bow and stern, and 
arrange suitable connections with the pumps, so that 
in the event of accident to the main propelling machin- 
ery, the variousstreams of water could be joined and 
used to propel the ship, the same as -now-practiced on 
jet-propelled vessels. With a proper arrangement of 
jet pipes, the vesse] could then be readily steered in 
ease of breakage of the rudder, and kept head to wind 
if the engines were disabled. It is also probable that, 
by a simple attachment, the main engines and boilers 
might be used for jet propulsion, in case of loss of the 
propeller blades, which is not an uncommon accident, 
as we all know. , 

We have in our back volumes several times illus- 
trated the construction and operation of jet-propelled 
boats. The method is simple, practical, and success- 
ful; but as yet it has not been made equal in speed or 
economy to the ordinary propeller, and hence is not in 
general use. 

It has, however, been successfully applied to life 
boats, and a fine example is seen in the English steam 
life boat Northumberland, which is now in active ser- 
vice in England. An engraving of this little vessel, 
with particulars, will be found in the SCIENTIFIC 
AMERICAN of September 6, 1890. 

As applied to life boats, one of the particular advan- 
tages of the jet system is that there is no projecting 
propeller to be injured or fouled by ropes, or by pound- 
ing on sands or wreckage. 

The Northumberland pushes out against fierce 
breakers with the utmost facility, and is not only pro- 
pelled, but readily steered by means of her water 
jets. : 

In addition to the supply of jet pipes to ocean steam- 
ers as above indicated, it would seem as if these vessels 
night also befurnished to advantage with one or more 
steam life boats such as the Northumberland. 

The suggestions here made apply not only to ocean 
passenger vessels, but to war ships. Every one of the 
boats of our new navy ought to be fitted with jet 
steering and propelling pipes. In the event of battle 
the disablement of rudder or engine leaves the ship a 
helpless target before the enemy’s guns. The addition 
of the simple means here indicated would enable them 
tq turn quickly into any desired position, even if en- 
gines and rudder were broken, and thus to stand up 
against the foe. 
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geive the Vatican exhibits, Marseilles to receive the 
French Columbian relics, and will then proceed to 
Cadjz to assist in fitting out the caravels for their voy- 
age across the Atlantic over the original course taken 
by Columbus. The caravel Santa Maria, representing 
the discoverer’s flagship, will be sent over separately 
by the Spanish government, but. will join the other 
vessels at Havana. 

The entire fleet is to start from Cadiz not later than 
February 15, soas to insure its arrival here in time to 
participate in the Columbian naval review at Hamp- 
ton Roads next May. 

ti itt 
The Medical Uses of Compressed Gases.* 
BY CLEMENT B. LOWE, PH.G., M.D. 

Within a comparatively recent period there has been 
introduced to the notice of the medical profession the 
use of compressed gases, the principal ones now being 
used in this way being oxygen and nitrogen monoxide 
(formerly known as nitrous oxide, or laughing gas). 

The medicinal properties of both of these gases have 
been known for many years. Experiments made upon 
animals have shown that the inhalation of oxygen pro- 
duces no injurious effects, but the reverse; they gain 
in body weight through the stimulating effects upon 
the nutritive functions, these results being produced 
mainly by the effects of oxygen upon the blood through 
the increase and stimulation of the red corpuscles. The 
effects thus-produced upon animals have been verified 
by numerous cases reported by physicians of promi- 
nence. The chief diseases in which it is indicated are 
diseases of the respiratory organs, characterized by dif- 
ficulty in breating, such as asthma, croup, etc., also in 
the early stages of phthisis pulmonalis; in chronic in- 
digestion, and especially in asphyxia from poisonous 
gases, such as carbon monoxide, ete. In the latter case 
its use may be invaluable; for instance, a person has 
been found insensible from the inhalation of carbon 
monoxide produced by imperfect combustion in astove 
ina bed chamber. If the carbon monoxide has not 
been present in sufficient amount to saturate all of the 
hemoglobin of the red corpuscles of the blood, recovery 
takes place, but very slowly, it being weeks or months 
before the patient is restored to normal health. In 
such a case the inhalation of oxygen would be of the 
greatest valve, the hemoglobin being at once changed 
to oxyhemoglobin and the blood in the arteries being 
restored to its bright scarlet color. 

The anesthetic properties of nitrogen monoxide were 
discovered by Sir Humphry Davy. It was first used 
in-dentistry by Dr- Wells,-of Hartford, Ct., and more 
recently as a remedial agent by some of the most emi- 
nent physicians of the country, Dr. J. E. Blake and A. 
McLane Hamilton being prominent among them. It 
is also being extensively used by medical quacks under 
the name of compound oxygen. It should be stated 
that in many cases the latter gas has given better re- 
sults than those from oxygen. Itis stated that one of 
the best known of New York City physicians has used 
more than 20,000 gallons of nitrogen monoxide in his 
practice during the past two years, chiefly in the treat- 
ment of nervous diseases. He regards it as a sheet 
anchor in nervous prostration, insomnia, melancholia, 
ete. . : 

While, as before stated, the use of these gases thera- 
peutically is not new, the use of them in a compressed 
form is more recent, as previous to the use of the ap- 
paratus devised by the 8.8. White Dental Manufac- 
turing Company, of this city, which, through their 
courtesy, I shall have the pleasure of showing you this 
afternoon, oxygen had to be made by the physician 
himself, necessitating the use of expensive apparatus 
and the loss of valuable time. Even if procured from 
those who manufacture it for calcium lighting (with 
but one exception in this city), it would taste of illumi- 
nating gas (carbureted hydrogen), on account of the 
same pump being used to compress both gases. 

As the use of these compressed gases shall become 
more frequent by the medical profession, pharmacists 
can add to their stock these cylinders, and be ready to 
supply them at a moment’s notice as they would any 
other remedy, as is already done by a member of our 
college. 

In using the apparatus the compressed gas is first 
conducted into a rubber bag or a metallic gas receiver, 
from the former of which it is inhaled under ordinary 
pressure, the gas passing through a bottle partly filled 
with water. If to be used as an enema, the gas is dis- 
placed from the receiver by water flowing from a can 
placed about 22 inches above the receiver, and is passed 
through a bottle, containing warm water, to the pa- 
tient. 

Nitrogen monoxide is used in the same way for in- 
halation, but when used as an anesthetic, of course, 
the face piece as used by dentists should be em- 


Orders have been issued by the Navy Department to | ployed. 


Rear Admiral Benham, commanding the European 
squadron, for his flagship Newark and the gunboat 


NEw ARMy Post.—One hundred thousand dollars 


-Bennington to convoy the Columbian caravels Pinta | has been appropriated by Congress for new army post 


and Nina from Spain to the United States by way of | buildings near the city of Helena, in the County of 


the West Indies. 
The Newark is now at Smyrna and the Benning- 
ton is at Cadiz. 
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American Ostrich Farming. 
BY H. Cc. HOVEY. 

Tame ostriches have long been kept as curiosities ; 
but ostrich farming dates no further back than 1866, 
when the breeding of these splendid birds for indus- 
trial purposes became necessary, in order to prevent 
their extermination. Formerly abundant in Asia, the 
wild ostrich is now rarely found on that vast continent, 
except in parts of Persia. In Africa it used to rangein 
great herds from Algeria to Cape Town; but so re- 
morselessly has it been hunted for its plumage, as well 
as for the excitement of the chase, that the market value 
of the undressed feathers ran up to $500 per pound. 
With such a price set on his head, the gigantic bird 
was doomed. The statistics of slaughter are not rea- 
dily accessible; but, according to one authority, the 
annual importation of feathers from a single region 
would necessitate the killing of half a million ostriches. 
Stringent legislation was enacted, but not so easily en- 
forced amid the African deserts. The honor belongs 
to the French Acclimatization Society of having first 
directed attention to the practicability of ostrich farm- 
ing. Successful experiments were made at Algiers and 
at Cape Town. The new business grew so rapidly in 
favor, especially at the Cape, that the colony reported, 
at the end of the first decade, 32,247 domesticated os- 
triches; and by 1880 the number had increased to 
100,000, with an investment of $40,000,000, and an an- 
nual yield of plumes worth more than $4,000,000. 

Owing to the increased supply, together with the 
fluctuations in fashion, the plumes are less costly than 
formerly, yet the business is sufficiently remunerative 
to attract the attention of enterprising Americans. 
~ Ostriches were imported from Natal in 1882, 1883, 1886, 

and 1887, each bird having a separate padded box, and 
most of them making the voyage safely. They were 
landed at New Orleans and at Galveston; but the 
climate not being exactly favorable, they were taken 
overland to Southern California and Arizona. Among 
places where the experiments have been carried on may 
be mentioned Anaheim, Los Angeles, Carpentraria, 
San Diego, in California, and Phenix, in Arizona. 
The writer visited several ostrich ‘“‘ pastures,” but was 
particularly interested in the methods and success of 
the American Ostrich Company. The manager, Mr. 
EK. J. Johnson, brought over the colony of parent birds, 
twenty-three in all, from Cape Town, in 1883, and after 
a careful inquiry into climatic and other conditions, 
located them in the sheltered valley of the San Luis 
Rey, seven miles from the town of Fall Brook, Cal. A 
branch farm was also established at Coronado ‘Beach, 
under the care of Mr. J. R. Campbell, and another at 
Riverside, under Mr. H. Bentley. A large number of 
young birds have been successfully raised, three of 
which have gone to Honolulu, six to Denver, and others 
elsewhere, besides about a hundred still on hand. 

The Fall Brook farm comprises about 380 acres, sub- 

‘divided for the various usesindicated. The ‘‘ hatchary” 
covers half an acre. Chicks three months old are 
turned into a field of twenty acres. At the age of six 
months they are promoted to a larger field of forty 
acres. The full-grown birds occupy a pasture of a hun- 
dred acres. When breeding, each pair is confined to a 
field 200 feet square. This is necessary, for the reason 
that the breeding birds are pugnacious and even dan- 
gerous. It is a curious fact that the female ostrich 
chooses her mate, and those once paired are paired for 
life. The males, however, do the fighting, both with 
each other for the supremacy of the ranch and also 
with unlucky intruders, - Their manner of warfare is 

-peculiar. They do not strike with the beak, but with 
the foot; always forward, never kicking, using right 
and left alike, and in rapid succession. Their aim is 
accurate, and itis said that they can strike with suf- 
ficent force to pierce an inch plank. They seem void 
of affection, even for the owner that feeds them from 
the time of hatching. Mr. Campbell, who has raised 
over a hundred ostriches, said that his birds would, at 
breeding time, attack him as‘soon as they woulda 
stranger. ; 

There are three breeding seasons a year. The male 
digs a nest in the sand, where the female deposits an 
egg every other day until from ten to twenty are laid. 
Then the obedient male bird takes the main care of the 
nest, sitting from 3 P. M. till8 A. M., when the female 
sits till afternoon. Each nest is seven feet wide by three 
deep. A singular fact, not hitherto noted, is that the 
male, who sits at night, is black, while the female, who 
sits by day, is gray, each being adapted to its environ- 
ment by color protection. After the chicks are hatched 
the male takes care of them, even to brooding over 
them at night. Occasionally he contrives to steal a few 
chicks from another male, and then there is a row. In- 
deed, there is so much jealousy and annoyance that 
many chicks have thus been lost. It has been found 
safer and more economical to hatch the eggs by the 
Petaluma incubator, which I had the pleasure of seeing 
in operation. The temperature must be kept at 101° 
Fah., day and night, for forty days. With the utmost 
care, only about sixty per cent of the eggs hatch out 
and about twenty per cent of the chicks die afterward. 
They are at first very sensitive to cold. At midday 
they are allowed to run about in the sunshine, but as 
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From the age of three months they are able to take 
care of themselves, unless a cold storm comes on; and 
they seem to be exempt from disease. No adults have 
died except from accident. 

A full grown ostrich is a magnificent creature, weigh- 
ing 250 pounds, and measuring five feet from the 
ground to the back, and ten feet to the head when 
erect. The hens, however, are less than these figures. 
The eggs weigh from three to three and ahalf pounds, 
and are always white. They are rather strong when 
boiled, but make an excellent omelette. Ostriches are 
notoriously voracious, and will greedily devour refrac- 
tory substances if allowed to do so. Bnt their main 
diet is corn, melons, fruit, and vegetables. They reject 
meat, insects, and all animal food, although taking ama- 
licious joy in killing the young of poultry if they come 
within reach. Their method of destruction is grotesque. 
I saw one of them reach over a fence, and in defiance 
of a mother hen, pick up one of her brood, lift it aloft, 
hold it there for a while, and then let itdrop. A few 
repetitions of the lifting and dropping were fatal, and 
this seemed to satisfy the persecutor. The ostrich has 
no gizzard, but takes his food directly into his capacious 
stomach. His feeding attitudes are unique. He first 
gathers as large a mouthful as possible ; and then, lift- 
ing his head on high, lets the force of gravitation con- 
vey the load slowly down his long esophagus. 

“Bromming” is the term applied to the unearthly 
sound that the ostrich imagines to be song. When I 
first heard it I actually mistook it for the trumpeting of 
a distant fog horn! In the desert it might well be a 
fit answer to the roar of the lion. So very peculiar is 
the sound, that I took pains to ascertain exactly how 
‘it was produced. The process, after all, is simple..The 
bird inflates his long neck, till it looks like a great bag ; 
he then lets the air out again in three installments. He 
blows thus thrice in succession, making nine roars in 
all. The performance is then over for the time being. 
Bromming is occasionally heard by day, but more 
usually breaks the silence of the night, and is probably 
meant asa challenge. Two of the herd always are on 
guard while their companions sleep. They take turns 
in this duty. 

Ostrich chicks are comical little fellows with. downy 
heads and necks and striped bodies. The feathers are 
allowed to grow without being disturbed until matur- 
ity. The moulting time is in the fall, when all the best 
feathers would be dropped were they not previously 
pluéked. This is nota very easy task in the case of such 
a powerful and pugnacious bird. One method is by 
driving the victims, one at a time, into a plucking box 
that restrains them from violent resistance. Another 
way is for an attendant to grasp the bird’s head and 
forcibly. draw it to the ground, in which position it can- 
not see to strike while being robbed of its plumage. 
The wing and tail feathers alone are plucked. Each 
bird yields from one to two pounds, worth from $50 to 
$250, according to quality. They are sorted at the 
farm and then sent to the manufacturer, who dresses 
them for the market. About one-fourth of the annual 
harvest finds sale in California, and the rest are disposed 
of in New York. The natural colors of the*feathers of 
the male ostrich are pure black and spotless white; 
while those of the female are drab and white. The 
pure white is the most highly prized. The very finest 
are retailed in California at ten dollars a plume. The 
more common kinds shade down as low as one dollar 
each. Boas are also made of the black, white, and 
gray mixed, and sold’at from $25 to $75each. Thereis 
also a market for the eggs, which bring about two dol- 
lars apiece as curiosities. 

In conclusion, while mistakes may have been made 
and losses incurred, the fact seems to be established 
that ostrich farming in America is an assured success. 
The birds, instead of degenerating in captivity and 
exile, thrive and multiply rapidly, and the plumes rival 
those of Natal or Barbary, and by more skillful breed- 
ing may yet compare with the wild feathers of the 
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Decadence of Natural Gas, 

There is hardly a doubt that the natural gas supply, 
even in the most favored districts where this agent has 
been discovered, is generally approaching extinction, 
and it will soon cease to be an important factor among 
the fuels of the country, particularly as far as its use in 
manufacturing industries is concerned. What were 
recently the most prolific fuels in Ohio have abated 
their yield to that extent that several factories depend- 
ent on natural gas for heat have had to introduce 
other fuels ; some have ceased operations, and several 
are seeking locations in the more fruitful territory of 
Indiana. But, judging from experience elsewhere, 
the supply even in the last named State will not last so 
very long either ; and furthermore the expense of sink- 
ing new wells and making the necessary connections 
with existing plants will cost so much as to preclude 
the possibility of continuous profitable use of the fuel. 
It must be allowed, however, that the decadence of the 
natural gas flow is not steadily progressive, even in the 
oldest territories whence the supply has been drawn. 
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night approaches, even in the equable climate of | In this city (Pittsburg), for example, there is more to be 
Southern California, they must be taken under cover. | had now than was afforded last winter; but the increase 


comes mostly from new wells, and, as noted above, there 
is a limit to the extension of this resource. . 
The gas companies, here and elsewhere, find that it 


jis more profitable to them to furnish fuel to private 


consumers than to manufacturing establishments, and 
so they are curtailing the supplies of the latter, except 
in places where the gas is in great abundance. 

In some industries the fact of the supply beingirregu- 
lar does not cause such great loss, though, of course, 
that condition is always inconvenient. But for glass 
manufacture it is of paramount importance that the 
supply of fuel should be always steady and reliable. 
The cooling of a glass furnace, even temporarily, in- 
volves the destruction of the pots, not to speak of the 
other losses accruing from it, and after a furnace once 
becomes cold, it takes some time, even under the most 
favorable circumstances, to get it going again. So that 
to make glass successfully, the source of heat must be 
constant and always to be depended on, else continual 
loss and trouble are certain to ensue. There was never, 
perhaps, a better fuel for this manufacture than natu- 
ral gas, from its cleanliness, universal applicability to 
all purposes, freedom from smoke and refuse, and easi- 
ness of adaptation to every description of plant and 
furnace. But since the first premonition of the decline 
in its supply and probable extinction, inventive men 
have been exercising their faculties in the endeavor to 
provide a fuel as nearly equal as possible in its ad- 
vantages to natural gas, and if they have not succeedex: 
entirely, they have come very near it; and wherever 
there is coal to be had a good substitute for natural gas 
can be obtained, and that without having to resort to 
the use of the former in its raw state, as was the case be- 
fore the natural gas came in. Ofcourse the cost of arti- 
ficial gas will depend on the supply and quality of the 
coal in whatever locality it is needed, which vary consid- 
erably in different sections. Crude oil, too, has its ad- 
vocates as a glass-making fuel, but while it has been 
successfully used in some places, the general results of 
its application have not been such as to inspire confi- 
dence in its value as an important adjunct for heating 
purposes in glass manufacture.—Glass and Lamps. 

8 
The Armour Institute, Chicago, 

Philip D. Armour, the millionaire packer, started for 
New York December 12, on his visit to Europe, leaving 
behind him a Christmas gift of over $1,500,000 to the 
city of Chicago. Absolutely unknown to the public, 
work has been going on for a year past toward the 
erection of a magnificent five-story building on Armour ~ 
Avenue, and it is nowall but ready for occupancy. 
This building will be known as the Armour Institute, 
and will be to Chicago all that the Drexel Institute is 
to Philadelphia and the Pratt Institute to Brooklyn. 
This building is but a small part of the gift. In ad- 
dition to it, and for its support, Mr. Armour gives 
$1,400,000. All that money and brains and labor can 
do will be done toward making it the greatest institute 
for manual training, science, and art in this country. 

Mr. Armour conceived -this idea years ago, and the 
plans have been carefully gone over with George W. 
Childs, John C. Black, and Mr. Armour’s sons, Ogden 
and Philip. The building and the funds for the sup- 
port are to be turned over to a board of directors. It 
is expected that the school will open on the 1st of next 
September. During the next few months the most 
complete apparatus obtainable for every branch and a 
library bearing upon every line of study will be se- 
cured. The building has been erected and is now be- 
ing finished without regard to expense. In the base- 
ment will be placed the electric plant, and here will be 
located the students in forging and iron work. On the 
first floor is a library sixty feet square. Woodworking 
rooms and the rooms for reception and for the presi- 
dent, of the institute are also located here. On the 
second floor are the chemical laboratory, the chemical 
lecture room, the physical laboratory, the physical ap- 
paratus room, the physical lecture room, and electrical 
rooms. The third floor will be used by students in free- 
hand drawing, mechanical and architectural drawing, 
and in commerce and business. The fourth floor is de- 
voted to the domestic sciences, there being departments 
of cooking, dressmaking, millinery, and kindred stud- 
ies. On this floor are also récitation, lecture, and class 
rooms. At one end of the fifth floor is the gymnasium, 
60X53 feet. At the other end is the technical museum. 
Connecting the two are dressing rooms for the gymna- 
sium and elaborate bathrooms fitted up in white mar- 
ble. The faculty of the institute Will be of the highest 
standing, and it is Mr. Armour’s desire that students 
may have opportunities to be prepared for the higher 
universities, or practical work in any field of mechanical 
or scientific labor. Every possible convenience for sci- 
entific research and experiments will be provided. The 
institute is not located in a fashionable portion of the 
city, and Mr. Armour’s idea in placing it where he has 
is said to be to put the institute among those whom it 
will most benefit.—Press Telegram. 
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THE atmosphere, if compressed, would make a sea 

thirty five feet deep around the globe. 
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STONE’S FAMILY BREAD KNEADER. 

A device designed to preclude the necessity of put- 
ting the hands into the dough in the process of mixing 
and kneading, and efficiently knead the dough with the 
least expenditure of strength, is illustrated herewith, 
and has been patented by Mr. D. G. Stone, of Negaunee, 
Mich. A horizontal frame is provided with a central 
vertical stud, and to one end of the frame is secured a 
vertical frame in which is mounted a block supported 
by trunnions, the block being apertured to receive 
another block supported by trunnions riding in bear- 


AN IMPROVED DOUGH MIXER AND KNEADER. 


ings.formed in the first block. Upon the horizontal 
frame is placed a circular table, having a central aper- 
ture to receive the vertical stud, upon which the table 
is free to turn, and which table, being removable, is 
used later as a bread board in the process of shaping 
loaves for the oven. To opposite sides of the table are 
secured removable hooks, adapted to engage the 
edges of a bread pan placed thereon, the hooks being 
provided with turn buckles by means of which the 
pan may be secured in place. 

The combined mixer and kneader is supported by a 
lever having a handle at one end and a projection at 
the other end adapted to enter the central block in the 
vertical frame, the face of 
the mixer, which is shown 
in use in the illustration, 
being concavo-convex in 

“cross section, while the 
kneader end of the imple- 
ment is hollowed out in its 
body portion and has a 
flat, smooth face. The 
proper ingredients having 
been placed in the pan, 
the. mixing is effected by 
reciprocating and turning 
the lever, revolving the 
table as desired, as the 
work proceeds, and when 
the kneading is to be done 
the lever is simply turned 
to bring the kneader into 
operative position, when 
the operation may be car- 
ried on continuously. The 
ease with which this usu- 
ally tiresome labor may be 
performed by means of this 
device is designed to insure 

‘more thorough kneading, 
the object of kneading the 
dough ‘being to break up 
into finer ones the bubbles 
of carbonic acid gas re- 
sultant from the fermenta- 
tive action of the yeast, 
which ‘bubbles have be- 
come entangled in the 
glutinous mass, and to 
distribute them evenly 
throughout the material. 
Thus it follows that the’ 
more thorough the knead- 
ing the more uniformly 


) | rounded top, 


‘|by sheet metal, allows access to the 


A BUILDING TO WITHSTAND CYCLONES, ETC, 

A structure for use in countries where hurricanes and 
cyclones are liable to occur, and which will afford a 
secure temporary shelter during the heaviest storms, 
is shown in the accompanying illustration, and has been 
patented by Mr. Reuben Quatermass, of Moline, Kan. 
A number of posts are arranged in a circle and inclined 
to connect with each other at the top, forming a coni- 
cal shell, the lower ends of the posts being firmly se- 
eured to horizontal anchor beams some 
distance ‘below the surface of the 
ground, This framework is covered 
by a sheathing of heavy planks, the 
top layers of which are nailed one 
upon the other and shaped to form a 
The plank covering ex- 
tends a short distance below the 
ground, and this covering is metal- 
clad, making an earth connection for 
electrical currents, conducting wires 
also leading from the lower edge of 
the covering farther down into the 
ground. A heavy door, also covered 


interior, which is suitably floored, and,, 
as will be seen by the plan view, is 
provided with a circular seat.. In the 
top are a number of vertical ventilat- 
ing pipes or tubes, and there is also an 
undergroung ventilating pipe, termin- 
ating in the outer air just outside the 
building, and affording an ample cir- 
culation of air within when the door 
is tightly closed. This building is de- ' 
signed to afford absolute protection against cyclones, 
tornadoes, and lightning, there being no danger of 
flying debris penetrating its walls or obstructing ven- 
tilation. Differing materially also from underground 
caves or vaults, it is not wet or damp, and is free from 
insects or reptiles, being always ready for occupancy, 
and forming a comfortable place of refuge for as long 
as any storm may last. 
rt 0 
AN IMPROVED SIDE AND ROOFING TILE. 

A house which is both sided and roofed by an im- 
proved form of tile, with details of the tiling itself and 
the manner in which it is placed in position, are shown 
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light and porous should be 
the bread. 

For further information 
relative to this invention 
address the inventor as 
above. 

—_———_¢¢¢_____- 

THE meteors of Nov. 
28, 1892, as seen by W. J. 
Hussey, at Palo Alto, Cal.,. 
did not come at a strietly constant rate, though nearly 
so. On the average,'a single observer could see from 
50 to 60 fairly bright ones every five minutes, which cor- 
responds to a daily rate of from 400,000,000 to 500,000,000 
on the hemisphere of the earth toward the radiant, 


MARVICE’S SIDE AND ROOFING TILE. 


in the above illustration, the imprevement form- 
ing the subject of two recently issued patents. This 
tiling is made and put on soas to form tight joints and 
a@ smooth surface, the separate tiles being removable, 
when required, without breaking, as nailing is not 
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necessary. They are also designed to afford the maxi- 
mum of strength without exceeding the average weight 
per square of tiles now in use as roofing, while the face 
designs of the siding may be so various in pattern and 
colors that the architect is enabled to arrange an almost 
infinite variety of combinations. 

In Fig. 2 is shown a sectional view of a side wall, 
illustrating the manner of suspending the tiles upon 
laths nailed to the wood studding, cleats slightly beveled 


QUATERMASS’S CYCLONE BUILDING. 


on their lower edge being nailed to fit tightly above 
each row to secure the side tile in position. These 
cleats are not required to be beveled for roof tile. Figs. 
5and6 represent plain and ornamental siding tiles,. 
Fig. 9 indicating their finished appearance in position, 
while Fig. 8 is a sectional view and Fig. 7 is an orna- 
mental coarse strip, border, or moulding. Figs. 3 and 
4are front and side views of the roofing tile, Figs. 10 
and 11 being similar views of these tiles in position on 
a roof. 

It will be seen that these tiles have flanges, whereby 
water is prevented from passing into the joints at the 
sides and upper edges, the lower edges of the tiles above 
hanging clear of the upper 
edges of the next lower 
tiles, portions of the upper 
surfaces of the roof tiles 
also having deep grooves 
leading downwardly from 
the upper flanges to con- 
vey water to the outer sur- 
faces. The upper flanges 
of the tiles also have stops 
opposite the upper ends of 
the grooves to prevent 
water and snow from being 
blown upward. Portions 
of the face of the roof tiles 
also have diagonal side 
grooves conveying the wa- 
ter toward the larger chan- 
nels centrally in the face 
of each tile. 

These tiles may be made 
of such sizes that all cut- 
ting around doors and win- 
dows will be obviated. 
Among their advantages 
over the ordinary wood 
siding is the fact that they 
are fireproof, while they 
require no painting, and 
their durability and ele- 
gance are obvious. 

Further information re- 
lative to these tiles may be 
obtained of Messrs. F. N. 
Marvick & Co., San Ma- 
teo, Florida. 


—._0- 0 __—_- 
Dulcine. 


Dulcine is a product- 
which, because of its in- 
tense sweetness and _ its 
non-poisonous character, 
seems destined to become 
a serious competitor of 
saccharine. It was _ pre- 
pared first in 1883 and its 
sweetening power then re- 
cognized ; but the cost of 
manufacture was too great. 
Patents have now been ap- 
plied for its preparation’from p-phenetidine by the ac- 
tion of ammonia and carbon oxychloride. The chemi- 
eal name for the compound is p-phenetol-carbamide 
and its formula C.H, (OC;:Hs) NHCONH:.—Apothe- 
ker Ztg., 1892, 560; Am. Jour. Pharm. 
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AN IMPROVED ELECTRIC 
LIGHT SIGNALING 
APPARATUS, 

The present method 
of signaling at sea by 
codes, with flags, cones 
and lights, is often ted- 
ious, and in many cases 
there is ‘a good deal of 
ambiguity about the 
signals or a want of 
the necessary tho 
rough understanding 
between the sender and 
receiver. 

So also in signaling 
upon land, by means of 
semaphore and _helio- 
graph, etc., there is al- 
ways a wide margin for 
mistakes, aside from the 
tediousiness of the work 
and the necessary limi- 
tations of this method 
of communicating in- 
formation. The accom- 
panying illustrations 
represent an improved 
method of signaling, 
designed to meet all the 
requirements of such a 
service, both upon sea 
and land, and adapted 
for day or night use. 
The improvement is styled the 
“telephotos,” and is the inven- 
tion of Mr. C. V. Boughton, of 
Buffalo, N. ¥Y. The Morse alpha- 
bet is employed in this signaling 
apparatus and, by means of novel 
and ingenious electrical connec- 
tions, the signs indicating each 
letter of the code are simultane- 
ously displayed by simply press- 


being marked by corresponding 
bars and beams of electric light, 
with distinctive intermediate 
spaces, upon ‘the side of a suit- 
able signal staff. 

That the device should be en- 
tirely practical, and adapted for 
the widest range of service, it 
was necessary that the dimensions and weight 
of the apparatus should be kept. within the 
closest limits, that it might be readily portable. 
The machine case, therefore, is of aluminum, 
irregular in form, and occupying an area of 214 
feet square by a depth of 6 inches. Of this 
area, 1 foot 6 inches is taken up by the key- 
board, with 87 letters, numerals, etc., the re- 
maining portion being taken up by the several 
thousands of electrical connections required. 
Outside this area the connecting wires are 
gathered and stopped together as an un- 
stranded cable of 114 inches diameter, and led 
tothe light frame. The latter is also of alumi- 
num, made in three parts with the two ends 
folding upon the center, in which position it 
measures 9 feet by 1 foot square, and when 
extended for use, 27 feet by 6 inches square. 
It contains 106 incandescent lights of 32 candle 
power (lamps of any power up to 110 candles 
ean be used with a possible elongation of the 
frame to 28 or 29 feet). On reaching the light 
frame, the cable spreads out, each separate 
wire going to its proper lamp. Each lamp is 
numbered, and each binding post and cross bar 
within the machine bears the corresponding 
figures, so that any lamp failing to respond to 
the key touched, the cause is easily traced, 
and as easily remedied, even to a defective 
wire, which, if ever necessary, can be traced, 
withdrawn, and replaced by a new one in a few 
minutes. New lamps will burn for 600 conse- 
ecutive hours, and when exhausted can be re- 
placed as rapidly as those in every-day store use. 
The weight of the keyboard will not exceed 75 
pounds, and that of the light frame 120 pounds. 

The lights at night will be visible at distances 
equal with other electric lights of like power, 
and experiments now made with lenses encour- 
age the belief that eventually the telephotos 
will be readable from distances beyond the 
reach of flags in broad daylight. Two lights 
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space, five feet. Two red lights mark periods. 
By a very simple arrangement the apparatus 


can be changed as desired for secret signaling, |a corresponding motion of the 


'driven by the pulleys shown in the 
form a dot, and the minimum of a dash is 20° 
lights, or five feet. The blank space between | 
dashes and dots occupies the same length of | 
‘feed screw of the tool blocks, any 


BOUGHTON’s “ TELEPHOTOS,” FOR DAY AND NIGHT SIGNALING. 


by means of a thumb screw and ratchet, whereby 
the letters and characters are transposed as desired. 
When two instruments are talking with each other, 
the one receiving would acknowledge the symbols as 
received, and in case of secret signaling the characters 
of each instrument would be shifted in the same way. 

On shipboard the keyboard can be located where 
most convenient, as any length of wire can be used in 
connecting it with the light frame, and the latter may 
be occasionally, as required, hoisted to or permanei.c- 


ing once upon a single key, after ly fitted at any desired point, and read vertically, or 
the manner of operating a type it can be laid along the hammock rail and read hori- 
writer, the dots and dashes then , zontally; the same applies to semaphore, signal sta- 


tions, light houses, and light 
ships A simple mechanical 
arrangement will turn the 
light frame in any direction 
when permanently fitted to a 
mast. 

For field work, a special 
wagon with appliances for 
raising and lowering the 
frame is designed, and the 
weight and requirements for 
handling will stand compari- 
son with what field telegra- 
phy calls for. The weight of 
the wagon filled with appa- 
ratus will not exceed 1,500 
pounds. An attachment for 
the automatic printing of the messages sent and re- 
ceived by the apparatus, by which, it is said, 72 letters 
have been practically sent and read per minute, has 
been added. It will only print the letters in Roman 
characters when the light has been clearly displayed. 
The signal is designed to be plainly visible for about 
three miles by day or ten miles by niglit. ; 

—__—_—o+ 0 _____ 
A NOVEL CUTTING-OFF MACHINE, 

In this machine, in place of the usual] cone pulley for 
driving and varying the speed, is a device produc- 
ing a constant-cutting speed of the stock against the 
tools, which means, in other words, 
that the speed of the main spindle 
carrying the stock is automatically 
increased as the diameter on which 
the tools are cutting is decreased. 
This result is obtained by means 
of a friction wheel, traveling on the 
face of a disk; but, in this case, 
the usual arrangement is improved 
by using two leather-covered disks, 
revolving in opposite directions, 
and pressed upon opposite sides of 
the smaller friction wheel by a 
spring. The two friction wheels 
are used diametrically opposite to 
each other, and, contrary to the 
usual custom, these are the drivers 
and the disks the driven wheels. 
The friction wheels are mounted 
on feathered shafts sliding in sleeves 


cut, and are governed in their move- 
ments across the faces of the disks 


TRUCK AND TURNTABLE FOR BOUGHTON’S 


wheels. At the start, 
with the tools working 
on the largest diameter 
of the stock, the fric- 
tion wheels being. the 
drivers must run on the 
largest diameter of the 
disks to drive them at 
the slowest speed, thus 
giving the greatest 
leverage at the time 
when most needed. As 
the tools feed in and the 
worked diameter of the: 
stock decreases, the fric- 
tion wheels are also fed: 
in onto a smaller dia- 
meter, and therefore 
the disks are driven at: 
a higher speed. Each: 
disk is geared to the. 
main spindle, the two. 
together giving ample: 
power for very heavy 
chips. A wedge, operat-, 
ed by the handle seen 
in the cut, spreads the’ 
disks from the wheels, 
allowing the tool blocks 
to be moved quickly in 
or out. 

These machines have 
an improved form of 
tool block, very solid 
and rigid. The cutting blades are set at an angle 
with the line of travel, and are supported clear 
out under the cutting point. The whole machine is 
designed to be stiff, solid, and durable. The machine 
cuts 2 inch ‘‘cold rolled” or soft steel in 50 seconds 
easily, and in a cut for time only, cut several pieces in 
28 seconds each, at a cutting speed of about 30 feet 
per minute. The machine embodies several patents. 
It is made by the Hurlbut-Rogers Machine Company, 
of South Sudbury, Mass., who will give any further 
information desired. 

— +0 


THE Phenix Bridge Company, of Philadelphia, has 
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“TELEPHOTOS.” 


signed a contract for a tower to be erected at the 
Columbian Exhibition. Itisto be constructed of steel, 
and will be in shape an open framework cylinder, 560 
feet in height and 210 feet in diameter. The platform 
at the summit will be reached by a circular inclined 
railway, which will be operated by electric power, the 
grade being about 8 feetina hundred. The ground 
space of the tower will beoccupied by aspacious restau- 
rant and the summit will be crowned by an observa- 
tory, where will be located search lights and other de- ° 
vices for electrical display. The tower is to be con- 
structed as a permanent structure. 


by a rigid connection with the cross 


movement of the latter producing r 
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AN IMPROVED SPEAKING TUBE, 

. This device, patented in America, Europe, Australia 
and other countries by Mr. H. A. Cutmore, does away 
with many objectionable features of the old-fashioned 
speaking tubes, the whistle being automatic and there 
being no necessity of changing the tube from mouth 
to ear, and vice versa, during conversation. .A few 
inches beyond the mouthpiece into which the speaker 
talks is a cock, in which is a plug leading to a flexible 


CUTMORE’S “HOMACOUSTIC” SPEAKING TUBE. 


tube, at the end of which is an ear cup, the arrange- 
ment being such that when the ear cup hangs down 
the passage to the mouthpiece is closed, and when 
raised to the ear the passage is opened, and the voice 
from the speaker at the distant end of the tube comes 
through the flexible tube to the listener. Just beyond 
the ear tube connection, in the top of the main tube, 
is a connection witha globular metallic air chamber, 
in which is a rubber bulb and whistle, a plunger work- 
ing vertically in the top of the chamber, and by press- 
ing with the hand upon this plunger, as shown in one} 


SPEAKING TUBE WHISTLE. 


of the views, the usual call or whistle is sent to the 
distant end of the tube. By means of a switch plate, 
shown in another view, the operator may be placed in 
communication with any number of other rooms 
without the multiplication of flexible tubes, mouth- 
pieces, whistles, etc. The lower plate of the switch 
is rigidly fixed to a given number of speaking 
tubes, and on it revolves an upper plate provided with 
whistles and indicator shutters corresponding with the 
different tubes, the 
upper plate being 
revolved by a small 
knob to connect with 
any of the different 
tubes through which 
a call may have been 
received or it may be 
desired to talk. The 
throwing back of the 
shutter, as shown, 
indicates the tube 
through which the 
call comes, and the 
pressing upon the 
plunger sends the 
call when the proper 
connection has been 
made. The improve- 
ment can be readily 
fitted to existing 
speaking tubes at 
small cost. 

This speaking tube 
is made with differ- 
ent attachments for 
a variety of uses— 
being furnished with | 
a suitable pedestal 
for fixing on the floor by the side of a desk, novel tube 
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SPEAKING TUBE SWITCH. 


amount of noise. A form of instrument has also been 
especially designed foruse on board ship in connection 
with a system of electric signals. 

Further information relative to this improvement 
may be obtained of Mr. 8. Stretch, Jr., No. 527 West 
Twenty-third street, New York City, where it may be 
seen in practical use. 

te 
Forells Portland Cement. 

Roman cement has been defined at the international 
meeting of cement makers asa product obtained by 
heating aluminous chalky mar] below the temperature 
of fritting until the carbonic acid is driven off and then 
reducing it to a fine powder. All Roman cement thus 
made contains a varying percentage of lime and hy- 
draulic factors. The hydraulic factors mostly consist 
of hydrate of alumina, hydrate of silica, and peroxide 
of iron, the amount of the hydraulic factors depending 
upon the nature of the raw material used. When water 
is added to the Roman cement, these hydraulic factors 
combine with the lime and cause the cement to set. 
This setting, however, is very imperfect, as the combi- 
nation of the lime with the hydraulic factors is very 
incomplete. 

According to the invention of Carl von Forell, of 
Brunswick, Germany, powdered hydrate of calcium is 
added to the powdered Roman cement, so that the lime 
and the hydraulic factors contained in the mixture 
may, respectively, be in the proportion of seventeen to 
ten. The amount of the hydraulic factorsin the Roman 
cement is first ascertained and the hydrate of calcium 
added, to bring the mixture up to the desired propor- 
tions. The mixture is then ready for use, and will be 
found to possess the essential characteristics of Port- 
land cement, although much cheaper to make, as true 
Portland cement requires a very high temperature and 
thorough calcination for its production. 

Another improved cement of Forellis made as fol- 
lows : 

Roman cement is analyzed and the amounts of lime 
and of the hydraulic factors are accurately < determined. 
A chemical substance is then added to the cement, so 
that the mixture shall contain seventeen parts of lime 
tw ten parts of the hydraulic factors. The chemical 
substance preferred for this purpose when the cement 
contains lime in excess is the silicate of alumina, which 
is a hydraulic factor, and this substance is mixed with 
the cement in the form of powder. The resulting com- 
position of matter is a very superior artificial cement, 
and the exact proportions of the mixture are very im- 
portant, as when water is added to the mixture there 
ensues a perfect and complete combination between the 
lime and the hydraulic factors, and neither the lime 
nor the hydraulic factors remain in an uncombined 
condition in the cement. 

This cement is very strong, but sets with only mode- 
rate thickness. The use of silicate of alumina is pre- 
ferred, because of the existence of lime in the form of 
silicate of lime in cements which are burned at a com- 
paratively low temperature, and because lime and silica 
have the property of combining with each other in 
various proportions. 

——————o+0+ 2 _____—_ 
An Eight Mile Submarine Tunnel, 

The shore and submarine borings between Capes 
Traverse and Tormentire have proved beyond a doubt 
the correctness of deductions published years ago by 
Sir William Dawson, Dr. Selwyn, and Dr. Ells, of the 
Dominion Geological Survey, which pointed to a con- 
tinuous and watertight formation under the Northum- 
berland Straits, along the alignment of the eight mile 
tunnel proposed in 1886 by Sir Douglas Fox in con- 
sultation with the Hon. W. W. Sullivan (now chief 
justice), as being the only feasible means of placing the 
Province of Prince Edward Island in ‘continuous 
daily communication” with the mainland of Canada 
as demanded by the ‘“‘terms of confederation.” 

The geological formation under the Northumber- 
land Straitsis the Lower Permian, consisting of alter- 
nating layers almost horizontal, but dipping toward 
the island, of red clay shale and fine red sandstone, 
structures eminently and economically suitable for 
subaqueous tunneling. Consequently there is every 
prospect of this advanced engineering project being 
commenced by the government before the close of 1893. 

Sir Douglas Fox, the Dominion consulting engineer, 
will probably grade the tunnel from the mainland 
through a 30 foot continuous bed of red clay shale for 
six miles, thence for the remaining two miles to Prince 
Edward Island intersecting numerous alternating beds 
of shale and sandstone. 

Mr. Alfred Palmer, Mills building, New York City, re- 
porting engineer of the scheme, and Mr. Herbert Hind, 
resident engineer of the Hudson River tunnel, holda 
Canadian patent which will enable the contractors to 
earry out this immense undertaking within the short 
space of two years. 

Their invention consists of sinking shafts or caissons, 
with or without the aid of air pressure, at predeter- 
mined points (say one mile intervals) along the axis of 


connections for use under a desk or on a wall behind the proposed tunnel, and down to the level of the pro- 


a chair, and double ear tubes for use in factories, 
machine shops, etc., where there may be an unusual 


posed tunnel, 
directions. 
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more headings may be driven at the same time and 
the work carried on, with six or more times the speed 
over the usual method of driving two headings, one 
from each shore, and meeting in the center. 

The proposed tunnel is to be constructed of brick 
set in cement (large quantities of clay free from lime 
being found in the island), but where the slightest 
dampness manifests itself, cast iron segments grouted 
behind with cement will be used, as in the St. Clair 
(Sarnia) and Hudson River tunnels. 

Electricity for all power and light will be used 
throughout the construction of the work. Traffic also 
will be worked by its agency. ; 

The method suggested by Sir Douglas and Mr. 
Francis Fox for ventilating this lengthy tunnel is to 
place an exhaust fan at one end of the tunnel, and by 
closing a door at the other end a partial vaccum is 
thus formed until fresh air enters, each time the door 
is opened to permit of the passage of the trains. 

In our issue of November 26, 1892, we illustrated the 
novel apparatus used for testing the geological forma- 
tion, and as the attention of the scientific world is 
already being drawn to this advanced and interesting 
engineering project, we shall hope at some future time 
to illustrate and describe the same for the benefit of 
our readers. 

es 


AN IMPROVED WATCHMAKER’S TOOL. 


The tool shown in side view and enlarged section in 
the illustration combines a calipers for truing balance 
wheels, a beat indicator, and a poising tool. It has 
been patented by Mr. George W. Cameron, of Poplar 
Bluff, Mo. The fork of the tool has tubular bearings, 
in the lower one of which is held a threaded sleeve 
containing a spring sliding block and a screw plug, 
while in the upper bearing is a sliding sleeve carrying 
a sliding block, spring and screw-threaded plug, the 
latter serving to adjust the tension of the spring with- 


CAMERON’S WATCHMAKER’S CALIPERS. 


out changing the position of the block. A lever 
mechanism applied to the handle and fork positively 
adjusts the sliding sleeve and its contained parts up or 
down. The threaded sleeve in the lower bearing car- 
ries also a jewel block, spring and screw plug, and a 
nut for clamping the latter in place. In line with the 
space between the two heads is adjustably held an in- 
dicator arm. The adjustment of the tool, by means 
of the nuts and sleeves, for the different uses to which 
it may be put, can be very readily effected. 
a Ge _S 
Ants in Africa, 

A correspondent of the Daily Graphic writing from 
Unmtali says : 

Sir John Lubbock ought to come and live here; he 
could revel in ants. There are millions and tens of 
millions of them. The ground round our huts is rid- 
dled with deep holes, the entrance to white ants’ nests. 
These insects are terribly destructive; a leathern bag 
will be eaten into holes in one night. I think every- 
thing in the country would be devoured by them if it 
were not for the black ants. These are quite half an 
inch long, and they prey on the smaller white ants. 
One suddeniy sees along black line extending for thirty 
or forty yards along the hospital compound. The line 
moves with a sharp, rustling sound, like the crisp rust- 
ling of dried leaves. One looks closer and finds that 
the black line is an army of ants going tostorm a white 
ant heap. One ant alone goes at the head of the col- 
umn, which is about eight inches wide. On each side 
run single ants, bustling up stragglers and rushing to 
drag sticks and straws out of the way of the army, 
which streams down into the nest it has in view, and 
in about ten minutes streams home again in excellent 
order, each black ant carrying a white one. It isa 
most curious sight. There are very few birds to be 
seen; a few golden orioles and some dear little black 


thence driving headings in both|!and gray birds, the size of tomtits, are all that one 
Thus by this simple method twelve or! 


comes across, 
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SGorrespondence. 


Do Birds Eat Acorns? 


To the Editor of the Scientific American: 

In your issue of December 8, 1892, your correspond- 
ent from Troy, N. Y., says that woodpeckers and 
blue jays do not eat acorns, but do appear to, while 
they are only opening the acorn in order to secure the 
juicy morsel—the worm. I think that your corres- 
pondent is lying: under a misapprehension in regard to 
the matter. I have seen blue jays that were domesti- 
cated eat white oak acorns, and I have shot wild pigeons 
whose crops were filled with them. Gray squirrels do 
eat acorns, to my certain knowledge, when they are 
in captivity. Your Troy correspondent to the con- 
trary notwithstanding, the Iowa gray squirrel would 
starve to death before he would eat a worm. 

N. B. Pain. 

Eagle Grove, Iowa, December 5, 1892. 


Acorn-Eating Woodpeckers, 


To the Editor of the Scientific American: 

In your issue of Dec. 3, Mr. Nial, of Troy, N. Y., 
questions Dr. Gibbs’ idea or assertion that the wood- 
pecker and blue jay eat acorns. 
stable an oak (Quercus agrifolia) bearing a full crop 
of nuts. To this tree hundreds of jays and wood- 
peckers come, carrying off the acorns and stowing them 
away in every nook and crevice they can find. The 
woodpecker drilling holes in fence posts (redwood), un. 
der the eaves, and about houses, wherever he can find 
soft wood, much to the annoyance of the householder. 
I have taken nuts out of these deposit holes months 
after they had been placed there and found them per- 
fectand no trace of a worm. I have also gathered 
acorns and kept them one and two years ; when opened, 
dry and perfect. It is said the woodpecker places the 
acorn in the hole point inward (fact), so that the water 
running down the tree leaves the porous base of the 
nut and thus extracts the bitterness. 

The Indians use the acorns for bread making -,they 
are bitter when they first fall from the tree, but later 
on they sweeten. ‘‘ Rains and melting snows extract 
the bitter and injurious principle and leave the 
farinaceous and starchy.” Do not the birds lay away 
for the same purpose, and not for a worm ? 

Nordhoff, Cal. JOSEPH HOBART. 

8 
A Peculiar Gas Well, 
To the Editor of the Scientific American : 

Ihave a gas well on my farm which is very peculiar 
in its habits, and if any of your readers can explain it 
would enlighten a good many in my vicinity at least. 
Three years ago last summer I was drilling for water, 
and at the depth of 160 feet I struck a vein of sand that 
took all of the water I could put down. I stopped for 
a few days, when my man lighted a match and found 
that we had a small amount of gas. I puta pipe to it 
and it continued to get stronger until I could get a 
flame as large as the pipe (that is, 4 inches) and 6 or 8 
feet high. 

It continued to flow until cold weather, when it went 
away. IthoughtI had just struck a pocket and it was 
all gone; but after a while we had arain, when here 
comes the gas again. Now, since then I have piped it 
to the house and we use it for light and fuel in the 
cook stove. It is burning now with a fice white light, 
but it will be gone in the morning, as the weather is 
cold, with northwest wind. Before a rain it will com- 
mence to suck and somet:mes continue sucking for 
several days, according to Jength and severity of the 
storm. When it first comes it blows air out, and when 
the gas comes the flame is as blue as the sky and no 
light ; but it finally changes to a red, and last to white. 
Sometimes it only stays a few hours, and again for 
weeks, There is a very black soot on all that the 
flame comes in contact with, and when not burning has 
a peculiar smell, and none in a room when burning. 
The country is fine, black loam soil, blue clay in about 
10 to 15 feet from surface ; it is 100feet and more thick. 
About eight miles northeast is a gas well, 180 feet deep, 
with a pressure of 10 pounds on a steam gauge; also in 
that locality they strike gas in 12 to 30 feet, digging 
wells; but do not knowif any have that peculiar af- 
fection for the weather. My well has 186 feet of 4 
inch casing, and then is piped to the house in a 114 inch 
pipe. I would like to hear from any inquirers who 
think they can solve the problem, or be glad to have 
answer in SCIENTIFIC AMERICAN. 

Joun A. ROBERTS. 

Morton, Tazewell County, Il. 


[That you should obtain gas from beneath a thick 
bed of clay underlined with soft coal is not at all 
strange, but rather may be expected. The soft coal 
beds are impregnated with gas that gives great trouble 
to the miners in all the soft-coal-bearing States. We 
have had several communications in regard to the 
blowing wells in the Western country. The cause 
seems to be due to the variation in barometric or air 
pressure during stormy periods. A falling barometer 
indicates lighter atmospheric pressure, causing the well 
to blow or breathe, as some call it, while a rising bar- 


I have quite near my. 


ometer makes the well draw airin. Théchange in the 
eolor of the flame arises from the mixture of air with 
the gas in the pipe. There is but little doubt that the 
pressure of the atmosphere is felt well down in the 
depths of the earth, wherever there is soil or sand that 
is pervious to water or gas, and through any openings 
through the vast clay and rock beds of the Western 
States, lying as they do nearly level and covering great 
areas. The barometric air waves sweeping over these 
areas must cause a tidal action upon the air or gas 
spaces beneath the earth’s crust, as it is well known to 
do upon the Western lakes by causing a surging of the 
waters from shore to shore.—EDITOR.] 


The New Chronology of the Pantheon, 

About two months ago we referred, with astonish- 
ment and no little skepticism (a feeling shared by some 
of the first English archeologists of the day), to the 
theory about the rotunda of the Pantheon which had 
been propounded by M. Chedanne, a young French 
architect, and set forth in an article in the Revue des 
Deux Mondes in August last by the French sculptor 
M. Guillaume, to the effect that the rotunda was not 
of the age of or the work of Agrippa, at the date of 
27 B. C., but a building of the second century A. D., 
erected in the reign of Hadrian, and that it was tacked 
on to the portico, instead of the reverse process hith- 
erto believed in. The inherent architectural improba- 
bility of the portico being erected first and acircular 
building added behind it seemed too strong an esthe- 
tic argument to be passed over, and it must be added 
that the rather inflated style of M. Guillaume’s article, 
which was manifestly a piece of trumpet blowing for 
French archeology, was not calculated to predispose one 
to an attitude of faith. Whatever we may think, how- 
ever, of the good taste of the Revue des Deux Mondes 
article, it would appear that the trumpet has not been 
vainly blown, and M. Chedanne has led the way to 
one of the most important discoveries for some time 
back in Roman archeology, and has established the 
fact of the later date of the rotunda, though, as we 
shall show, there is room for another theory than the 
improbable one of the round building having been 
actually built against and fitted to the portico as it 
stood. Possibly, if M. Chedanne had written the arti- 
cle himself, in a more practical style, and accompanied 
it with representations of some of the objects*‘which 
furnish the evidence for this view, he would have 
found more ready acceptance than was likely to be 


accorded to the rather exuberant eloquence of M. |. 


Guillaume. 

Asis known to all students of Roman archeology, 
an inscription on the frieze of the octastyle portico re- 
cords that the Pantheon was built by Augustus’ able 
minister and relative, Marcus Vipsanius Agrippa, dur- 
ing his third consulship, that is, in the year 27 B. C. 
The inscription runs thus: 


M. AGRIPPA.L.F.COS. TERTIVM. FECIT. 


And this inscription has naturally been taken to re- 
fer to the whole structure, more especially since the 
point of junction between the great portico and the 
rotunda behind it appeared to show that both were of 
the same date and had been built together—not that 
one had been added to the other. 

Early in the year 1892, the appearance of cer- 
tain patches of damp on the inner surface of the 
dome rendered necessary some repairs to the stucco 
lining of the coffers éf the dome and a careful investi- 
gation of the point where the rain was able to soak in 
from the outside. ¢ 

The Italian authorities very kindly allowed the work 
of repair and investigation, together with the erection 
of the necessary scaffolding, to be placed under the 
superintendence of M. Chedanne, who is one of the 
Prix de Rome students in the Villa Medici. 

This enabled M. Chedanne to make a new and very 
careful set of measurements of the whole building, and 
to produce a most valuable set of drawings for his 
envot, to be submitted to the authorities of the Ecole 
des Beaux-Arts4n Paris. 

As already noted, the result of the investigations 
which were thus made has been described, with a cer- 
tain amount of rather tentative theorizing, by M. 
Eugene Guillaume, the able French sculptor who is 
now director of the Ecole Francaise de Rome, in the 
Revue des Deux Mondes for August, 1892, p. 562; and 
the subject has also been treated by the Roman arche- 
ologist, Signor F. Bongioannini, in the ‘‘ Nuova An- 
tologia,” vol. xli,, serie iii., fascicolo del 1° Settembre, 
1892. The conclusions arrived at by these two author- 
ities are not altogether the same, and it may, perhaps, 


be well to indicate briefly what appear to be the really 


important pieces of evidence, and what the most prob- 
able conclusions to be derived from them seem to be. 

First, with regard to the comparatively late date of 
the rotunda, the one really valuable and, it maybe 
said, conclusive piece of evidence is derived from. the 
inscriptions stamped upon the bricks which are used 
as facing and as bond courses in the solid concrete 
both of the drum and of the dome. 

A large number of these bricks or tiles (tegulae bi ped- 
ales) have been withdrawn from various parts of the 
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structure, and all their stamps agree as to the date of 
the tiles being not earlier than the first half of the sec- 
ond century;A. D. 

As examples of these brick stamps we may quote the 
following. The inscriptions are arranged in the usual 
manner in two concentric circles around a central 
badge or symbol. It is to be regretted that neither 
M. Guillaume nor Signor Bongioannini have in their 
articles quoted these inscriptions, which are by far the 
most conclusive evidences of date : 


1. DOL ANTEROTIS SEVERI 


CAESARIS N 


‘Badge or trade mark, a bull’s head. This may be 
translated : ‘‘Clay work of Anteros Severus [slave or 
freedman] of his Majesty.” ; 


2. C AQVILI APRILIS EX PRAEDI 
CAES BIPEDALE DOLIA 


Badge, a pine cone. ‘ Two-feet tile of clay work 
made by Caius Aquilius Aprilis on the imperial clay 
fields.” 

3. ROSCIANI DOMIT AGATHOB 


Badge, a bust of Isis between a palm branch and a 
sistrum. The translation of this is doubtful; it may 
mean ‘Clay work of Roscianus [freedman] of Domiti- 
anus Agathobulus.” 


4% APRILIS CN DOMITI 
AGATHOBVLI 


“ Badge, a bull’s head between two palm branches. 
“Clay work of Aprilis [freedman] of Cn. Domitianus 
Agathopulus.” 


5. TEG “DOL DE FIG IVLIAE 


PROCVL FLV NEG 


“Tile work of clay from the potteries of Julia, the 
daughter of Proculus.” 

All these inscriptions have previously been discov- 
ered on bricks in other buildings, and they are known, 
from various reasons, to be of about the time of Had- 
rian. Brick stamps of any kind of as early a dateas 
Agrippa’s time, in Rome at least, are unknown. _ 

The fact that tegulw@ bearing these inscriptions have 
been found in many different parts both of the walls 
and of the dome is sufficient evidence that they do not 
belong to a partial repair of an older structure. They 
must, therefore, be taken as evidence that the existing 
rotunda and dome were not built till about a century 
and a half after the time of Agrippa. 

The second important piece of evidence was the dis- 
covery of an earlier pavement'nearly seven feet below 
the present floor of the rotunda, showing that the 
original Pantheon stood at a considerably lower level 
than the existing building. 

On the whole, the most probable theory of the struc- 
tural history of the Pantheon appears to be this—that 
Agrippa built the existing portico, which bears his. 
name, as the approach to a cella, which was proba- 
bly of the normal rectangular form; the pavement of 
thistee//a being that of which a portion has been ex- 
posed at the lower level. 

Then, in the time of Hadrian, the original cello was 
pulled down, and in its place the present domed ro- 
tunda was built, with its floor at the higher level. 

Agrippa’s portico was at the same timie taken down 
and carefully rebuilt on to the new circular cella at the 
higher level; the inscription on the frieze not being 
interfered: with. 

This would account for the absence of any signs of 
two different dates at the junction of the portico 
with the rotunda. The inscription, therefore, must be 
taken to refer to the portico only, with its sixteen 
magnificent monolithic columns of red and gray Egyp- 
tian granite. : 

At present this theory is only conjectural, but there 
can now be little doubt as to the rotunda not being 
earlier than the second century A. D. Further inves- 
tigation may possibly throw clearer light on this diffi- 
cult and very interesting problem.—The Builder. 


—__—_ > +o oo ___—_"_—_—_ 
Moisture in Gases, . 

The important bearing of moisture upon the combi- 
nation of gases, and in some cases even when this com- 
bination is attended with combustion, is mentioned by 
Sir Henry Roscoe in the course of an appreciative no- 
tice in Nature of a book of chemical lecture experi- 
ments: recently published by Mr. G. S. Newth. Mr. 
Newth gives several experimental demonstrations of 
the fact that many gases, when perfectly dry, do not~™ 
combine ; carbonic oxide and oxygen being of the num- 
ber. Sir H. Roscoe adds astriking illustration to those 
mentioned in the book. It is as follows: Dry a current 
of carbonic oxide over glass balls moistened with strong - 
sulphuric acid; light the stream of gas as it issues 
from a horizontal tube; then plunge over the blue flame 
a cylinder full of air which has been previously dried 
by shaking it up with a little strong sulphuric acid. 
The flame instantly goes out. This remarkable result 

of extinguishing a flame of gas by merely dried air is 
very suggestive of the hidden value that may attach 
‘to what are commonly regarded as impurities in chemi- 
eal compounds and mixtures. 
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THE POTSDAM RED SANDSTONE QUARRIES. 

A perfect building stone is far from being a common 
product of nature. To be qualified as a perfect build- 
ing material, a stone must unite the qualities of resist- 
ance to weather and to fire, must be of good appearance 
and impervious to moisture. It should also not be of 
such a tint as to become dingy or of ugly color when 
exposed. The streets of this and other cities furnish 


are disintegrating and the faces of whose smooth wall|takes place. Of these sandstones, it will be noticed | partsfar enough from it to be workable. 


pieces are flaking off. To avoid this destruc- 
tion various suggestions and experiments 
have been made either in the way of che- 
mnical treatment or of method of laying, but 
nothing seems to stop it. The experience 
of Boston and of other cities has demon- 
strated how poor a resistant to fire is gra- 
nite. Granite is often a stone of handsome 
appearance, and will in some cases stand 
any amount of exposure to the elements, 
but it is very unsatisfactory in the presence 
of a conflagration.’ Although stone is every- 
where recognized as the noblest and most 
desirable of building materials, yet so great 
has the difficulty of securing good stone 
become that many large buildings are. built 
entirely of brick and terra cotta, the art of 
man being relied on to surpass nature. 

The Potsdam sandstone is a member of 
the lower Silurian group and rests upon the 
primitive rocks of the Eozoic. This lower 
portion of the Potsdam formation varies 
from an absolute quartzite to a sand. In 
the present issue we illustrate the quarries 
at Potsdam, N. Y., from which this stone is 
extracted for building purposes. Here the 
famous sandstone is attacked at the place where it 
seems to be of the best average quality. A thickness 
of 70 feet is exposed in the quarries. At this point it 
is almost a quartzite. 

The examination of a microscopic section of the 
rock discloses the following characters: It is found 
to consist of angular grains of clear quartz, quite un- 

" mixed with other granular material. There is no feld- 
_spar or mica intermingled with it. The interstices 
between the grains contain a cementing material. 
This is found to be a clear, colorless silicious cement, 
so that the rock is virtually silica. On this point, 
Professor Thomas Egleston, of the Columbia College 
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School of Mines, and an authority on building stones‘in | which in themselves present at least a chance or pro- 
the United States, in a paper read before the Ameri-| bability of decay. The cementing material also varies; 
can Society of Civil Engineers, on the decay of building |it may be of argillaceous nature or may be evena 
stones, says: ‘‘Of .the sandstones having a silicious|calcium carbonate. As cements all these are defective. 
binding material, Potsdam sandstone, which has been | They always tend to yield to the weather. 


used in the recently constructed Columbia College [an 


As a weather resistant pure crystalline quartz would 


engraving of which is published herewith], and the |be the best of all materials. This, of course, being out 
silicious triassic sandstone, which was the material | of the question, the next best thing would be in the 
the best possible example of defective building stones. | used in the lower part of the cathedral at Rodez, are | line of a flint rock or quartzite. To the latter type, 
Brownstone buildings are seen whose carved portions |the best examples, and in these no decomposition | the Potsdam sandstone is closely assimilated. It de- 
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that there are two general varieties, one in which the 
quartz grains are more or less large, and are rounded, 
but are cemented together by silica. ... In the Pots- 
dam sandstone, on the contrary, the grainof the quartz 
is quite small; its shape, when it can be distinguished 
at all by a magnifying glass, isalways angular. .. . 
This is the best of all building materials, though 
mouldings made of the other variety (large grains) will 
last for many years without suffering any appreciable 
amount of deterioration.” 

The other sandstones vary greatly from this. In 
many cases the quartz grains which form a body of 
sandstone are mixed with grains of feldspar and mica, 
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Although 
extremely hard, it can be wrought into all 
the shapes demanded by modern building, 
including the most exquisite carvings and 
mouldings. Its strength is very great. It 
has been tested on the Emery testing ma- 
chine at Columbia College in this city, and 
proved to be of extraordinary compressive 
strength. Some pieces placed in the machine 
and subjected to stress broke at a little over 
18,000 pounds to the square inch. This 
figure brings it as regards strength quite out 
of the range of most sandstones and lime- 
stones and makes it surpass the majority of 
granites. But one marble and one sand- 
stone in a very long list approaches this 
strength. What is still more extraordinary 
is that two inch cubes from one of the 
quarries proved too strong to be broken by 
the testing machine, although the pressure 
was carried to 151,000 pounds. This test 
reduces to a compressive strength. of nearly 
43,000 pounds to the square inch, or more 
than double the strength of the best gra- 
nite. This result, so extraordinary as to be 
properly termed an anomalous one, proves 
what the stone may be. 

We have said that granite may be weather resisting. 
While this is very true, it may be equally true that 
other samples will fail to withstand the American cli- 
mate. To determine, as well as possible, what the 
action of the weather, including a contaminated city 
atmosphere, might be on Potsdam sandstone, it has 
been tested by subjection to acid and sulphurous acid 
gas. Dilute sulphuric acid, after long action, dissolved 
only x35 of one per cent, or a mere trace, while some 
stones lost over six percent. Sulphurous acid gas only 


changed its weight 75 of one per cent. These two 
tests are designed to represent the action upon it of 
As a direct test, samples have 


the city atmospheres. 


PARLIAMENT BUILDINGS, OTTAWA,: AND PRIVATE RESIDENCES BUILT OF POTSDAM RED SANDSTONE. 
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been repeatedly subjected to the severest freezing and 
thawing, and have remained absolutely unaffected. 

In the vicinity of the quarries, buildings have been 
constructed of this stone, which have stood for over 
seventy years. Yet exposed for this length of time to 
the trying climate of Northern New York, the stone 
has preserved its fresh appearance and has not yielded 
in the least, the tool marks being as clearly discernible 
as if made yesterday. Prof. Newberry has expressed 
the opinion that “ had the’ obelisk now standing in our 
Central Park been composed of such a dense, homo- 
geneous sandstone as Potsdam sand- 
stone, it would to-day be as perfect as 
when erected at Tanis 1500 B. C.” 
Here it may be noted that this very 
obelisk, which suffered so much on ex- 
posure to our climate, is made of gra- 
nite. 

We have spoken of the poor quali- 
ties of granite as a resistant of fire. 
The action of a conflagration upon 
granite is to cause it to flake off; 
walls composed entirely of this mate- 
rial may thus become so reduced in 
thickness as to fall. It is there- that 
the qualities of Potsdam sandstone 
appear at their best. It is so abso- 
lutely fire-resisting, its granular struc- 
ture so completely prevents it from 
cracking, that it can be heated to a 
red or white heat without injury. By 
many foundrymen it is preferred to 
firebrick for lining cupolas, and in the 
vicinity of the quarries is always used 
for lining lime kilns. The report of 
Prof. Wilbur, of Rutgers College, to 
Dr. Smock, the New York State Eco- 
nomic Geologist, showed that this 
stone withstood repeated heating to the temperature 
of melted copper, and sudden cooling, without injury 
or change of color—something which no other stone of 
the large number tested by him could do. 

The qualities of Potsdam sandstone have been care- 
fully examined and tested by men of the highest scien-- 
tific standing. Dr. J. 8. Newberry had occasion to ex- 
amine the stone in 1890, and his report fully carries out 
all that we havesaidabove. Dr. Newberry is professor 
of geology in Columbia College School of Mines; the 
opinion of his eminent colleague Prof. Egleston, who 
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has charge of the department of mineralogy in the same 
great institution, is sufficiently indicated by. the extract 
from his famous essay on the Decay of Building Stone, 
read before the Society of Engineers, which we give 
above. Prof. John C. Smock, New York State Eco- 


nomic Geologist, and Prof. Francis A. Wilbur, of Rut- 
gers College Scientific School, are among the authori- 
ties we may refer to. Dr. Geo. P. Merrill, of the Smith- 
sonian Institution, at Washington, is our authority on 
what we havesaid of the microscopic examination of 
the stone. In his new work on the Building Stones of 


COLUMBIA COLLEGE, NEW YORK. 


the United States, Dr. Merrill says, referring to Pots- 
dam sandstone : ‘‘I consider this, from the standpoint 
of durability, almost an ideal stone. It is practically 
non-absorptive, and its surface affords no foothold for 
growing organism.” ; 

Our illustrations of the quarries and workshops of 
the Potsdam Red Sandstone Company, of Potsdam, 
N. Y., tell their own story. They show the immense 
scale on which the operations are there carried on. 
From the everyday point of view a valuable feature is 
the large accumulation of ready quarried stone, nearly 
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100,000 cubic feet usually being carried in stock, 
including 40,000 or 50,000 feet of the famous Pots- 
dam random rock-faced wall facings, cut -ready to 
ship, so that contracts can be filled immediately on 
receipt of orders. This puts the business on a par with 
the brick and _terra-cotta makers, who from necessity 
are compelled toship from stock, and absolutely avoids 
the proverbial delay in stone contracts, which is a 
standing joke among builders. Although it is-the 
policy of the company to sell rough stone only,.yet 
where local cut stone contractors refuse to make fair 
figures on work, their unrivaled facili- 
ties enable them to cut stone ready to 
lay in the building, and to set it if re- 
quired in any part of the United 
States or Canada. 

The peculiar stratification of the 
material.as it lies in the quarries will 
be noticed. The natural beds are 
nearly perfect, which greatly reduces 
the cost of cutting. Immense blocks 
are got out almost of perfect shape, 
by the use of wedges and feathers, 
sometimes assisted by some of the 
patented methods of blasting. The 
equipment of machinery is of the most 
modern and complete description. 

Dr. Newberry says: ‘‘ The element 
of beauty is no less important in a 
building stone than strength and du- 
rability. In these three qualities this 
stone is certainly unrivaled.” 

The different quarries of the com- 
pany afford a certain choice of color. 
The red stone is of an exceptionally 
pleasing and bright tint. About fifty 
feet of these layers is exposed in the 
quarries. Stone can be taken out 
from two to six feet or more in thickness, and can 
be wedged into any size from these thick stones, re- 
sembling granite in this. The company’s quarries are 
distributed for about a mile up and down the Rac 
quette River, and embrace the best outcrops of stone 
to be found in the district. Dr. Newberry reported, 
after personal examination, that these quarries were 
practically inexhaustible. We may, therefore, pro- 
nounce the company’s quarries an almost ideal source 
of building material. 

One of the cuts, showing a workman selecting dimen- 
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sion stone from stock, gives an idea of the form in | fine wire netting, the meshes of which are 18 and 40. | have the total amount of heat lost by the building, and 


which stone comes from the quarry. Another cut, 
showing the interior of a stone cutting shed, shows 
workmen getting out stoop rails and other forms. 

Quarry No. 1, from which the main supply is de- 
rived, is shown in twocuts. The peculiar stratification 
of the stone is very noticeable. It is exceedingly regu- 
lar, with sudden variations in the dip. The drainage 
of this quarry is effected by an undershot water wheel, 
shown in the bird’s eye view to the left of the picture. 
Ftom Quarry No. 2, now under development, a medium 
red stone is taken. This quarry, for.a long time to come, 
will be self-draining, as will also be the case with Quar- 
ries Nos. 3and 4. From Quarry No. 3 a dark red stone 
is taken. 

The Racquette River, on account of falls and rapids, 
is not navigable, although it is the second largest river 
in New York, but great numbers of logs are floated 
down it every year from the Adirondack forests. A 
fall on their quarry property gives the company nearly 
twenty thousand horse power, the entire river falling 
about sixty feet, and this will be of great value in the 
future development of the business, giving by means 
of compressed air or electricity ample power for the 
working of machinery now using steam, and for other 
purposes. 

There is one product of the quarries which should be 
mentioned, the banded stone. Some layers are strong- 
ly banded in different colors. With these the most 
beautiful architectural effects can be produced. The 
combination of light, medium and dark red stone in 
solid colors and the banded variety gives great lati- 
tude to the architect in producing color effects, The 
colors harmonize excellently with granite or brick, and 
instances of this use are numerous. Among the build- 
ings where the stone has up to this time been used for 
the whole or a part may be mentioned the Dominion 
Parliament buildings at Ottawa, shown in the accom- 
panying engravings; All Saints’ Cathedral, Albany ; 
Columbia College, New York City; the New York 
State Asylums at Ogdensburg and Matteawan (costing 
_ over a million each) and numerous buildings in New 
York City, Brooklyn, Buffalo, Syracuse, Rome, Alba- 
ny, Troy, Lynn, Washington, D. C., Rondout, N. Y., 
New Rochelle,@N. Y., Ogdensburg, N. Y., ete., and 
many smaller cities and villages in the United States 
and Canada. 

The quarries are situated near the line of the Rome, 
Watertown and Ogdensburg Railroad, and ship their 
product by the New York Central system in all direc- 
tions. 

oe 
MANUFACTURE OF TRUNK AND BOOKBINDERS’ 
BOARDS. 

The illustrations on the preceding page were taken 
from the plant of W. O. Davey & Son, Jersey City 
Heights, N. J. These boards are also used in the 
manufacture of gaskets and buttons, and are made 
of scraps of paper and cardboard from box and 
paper manufacturers with a mixture of oakum dust, 
shade styips, grass rope and bagging rags. The refuse 
cardboard is carted to the factory in large sacks, 
sorted over and placed in a large soaking tub. When 
moist it is ready for the beating engines. These en- 
gines are oval shaped and made of iron and are lined 
with sheet brass. They are about 13 feet in length, 7 
feet in width and 2% feet in height. The oakum dust, 
shade strips, rags, etc., before they go into the beating 
engines, have to be cleaned. They are put separately 
with a quantity of lime into a rotary boiler, about 
20 feet in length and 6 feet in diameter, its interior 
fitted up with iron pins placed about 3 feet apart. 
The pins are about 1 foot in length and catch and 
separate the material as the boiler revolves. The 
boiler is filled with steam of about 7 pounds pressure, 
and revolves slowly for 12 to 15 hours, making but one 
revolution in every 2144 minutes. From 1 to 8 barrels 
of this mixture with about 500 pounds of scrap card- 
board are placed in the beating engines with about 
1,500 gallons of water. This mass keeps continually 
moving around the tub. Attached to the shafting 
across the center of one side of the engine is a roller 32 
inches in diameter, containing 56 knives, 3 feet in 
length, the blades being 2 inches in width and about 
2 inches apart. 

Running up to the roller is an inclined plane, the 
top of which conforms to the shape of the roller and 
runs up at the back about1foot. Directly under- 
neath and within an inch of the bottom blades of the 
roller are about a dozen other knives fitted into an 
iron slot the same length as the roller blades. As the 
roller revolves, the wet mass is drawn under and 
through the narrow space between the knives and is 
forced up at the back and falls over. This is continued 
for three hours, until the materials become thoroughly 
cut up and mixed. Ifthe pulp is not dark enough, a 
few pounds of copperas are added. The pulp then 
passes out through the bottom of the engine to alarge 
tank below, where it is forced into a cylinder paper 
machine. The pulp is thoroughly mixed with water, 
which passes through and up against a fine sieve 
roller. This roller is 29 inches in diameter and 70 
inches in length, and is covered with a double layer of 


The water passes through this sieve roller, leaving the 
pulp sticking to the meshes. The felt belting on the 
roller above takes up the pulp from the sieve roller as 
it passes over the top. This is carried on the felt belt 
to the roller where the boards areformed. These roll- 
ers are hollow and made of iron, and run from 18 to 
21 inches in diameter. 

The pulp sticks to the upper roller as it passes be- 
tween the two, the belt passing around the lower one 
and back to the sieve to take up the pulp again. The 
sound of a bell notifies the attendants of the machine 
when the pulp or board is of the right thickness. A 
sharp hook-shaped knife is then passed through two 
slots in the roller, and through the board as it passes 
around, the boards being then taken off. 

After a certain number of boards have accumulated, 
they are taken toa hydraulic press, where a pressure 
of 50 tons is placed on them, which forces out most of 
the water. They are then taken to the drying plates, 
which are book-shaped, and made of copper % of an 
inch in thickness, and hollow. They are filled with 
steam, which entersat the ends of the plates by means 
of small pipe connections with rubber joints, which 
connect with the exhaust pipe. The plates or leaves 
are 8 feet in length and 3 feetin width. After the 
boards have been sufficiently dried they are taken toa 
calender press, where they pass between two 18 inch 
heated rollers, which straightens and puts a gloss on 
them. The edges are then trimmed up and the boards 
are ready for the market. The boards are made of 
different sizes, ranging from 19 Xx 30 to 34 x 44 inches, 
ana are sold at 5 and 6 cents per pound. They are 
about ¥ inch in thickness. : 

-ooOoO et +0 Oe 
Wind the Great Force in Nature for Carrying 
Off Heat. 

Discussing the means whereby heat is lost in build- 
ings heated by a steam or hot water plant, Hot Water 
Heating says: 

“ Rew people have given much thought to the many 
difficulties that must be met and overcome in the plan- 
ning of a heating apparatus ; and with a view of show- 
ing the importance of the subject, we will try to ex- 
plain a few of the natural laws by which heat is lost 
from a building, and also the laws that may be utilized 
to replace it. 

‘*Wind is the greatest force in nature for carrying 
off heat, and is the most difficult of all elements to con- 
tend with in heating buildings. It is, therefore, neces- 
sary that its cooling power should be thoroughly un- 
derstood, that it may be provided against in the con- 
struction of a heating apparatus. The importance of 
this will be recognized when we explain that experi- 
ments with wind currents in glass houses have shown 
that a room heated to 70’ in zero weather, with a still 
atmosphere, will be cooled 20° in 5 minutes and 45 sec- 
onds. 

‘‘The same room will be cooled 20° in 2 minutes and 
35 seconds when the wind is blowing at the rate of 3 
mniles per hour, and it will be cooled 20° in 48 seconds 
when the wind is blowing at the rate of 27 miles per 
hour. When the fact is considered that itis a common 
occurrence for the wind to blow from 20 to 30 miles per 
hour, itwill beseen howimportant it is to carefully con- 
sider the number and size of the windows and the ex- 
posed walls before designing anapparatus for warming 
a building. 

‘Very little has been said on the above important 
subject—important because the materials used in the 
construction of a building determine how much heat it 
will lose, as the heat can only be lost through the ma- 
terials of which the building is constructed. All build- 
ing materials have a known conducting power for heat, 
and, though we cannot here go into elaborate tables 
of comparison, we will give a few facts of interest. 

‘“*A granite wall, 18 inches thick, will lose 67 per cent 
more heat than a brick wall of the same thickness. A 
frame building, plastered on the inside and covered 
with paper felt and sheathing on the outside, will lose 
%5 per cent less heat than a brick wall of the same 
thickness. A.frame house built without a paper felt 
covering on the outside will lose 25 per cent more heat 
than the same house if covered with felt. 

“ One square foot of glass will lose as much heat as 6 
square feet of 12 inch brick wall. If closely fitted dou- 
ble sashes are used, 75 per cent less heat will be lost 
than with the single sash. 

“The manner in which the joints of a building are 
fitted affects very materially the amount of heat lost; 
for example, a loosely fitted house may take twice the 
quantity of heat that would be required for one well 
built. 

“ Each square foot of outside wall of a building, each 
square foot of glass or window surface, and each en- 
trance door, have a given conducting power for taking 
heat from the inside of a building and dispensing it to 
the outer air. After measuring these various sur- 
faces and determining the loss of heat by the conduct- 
ing power of the material of which it is built, we ascer- 
tain how much heat any building will lose in zero 
weather ;.by adding to this 15 per cent (which is a 
necessary loss up the chimney to make a draught) we 
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can easily determine the amount of coal that ought to 
be burned to warm it.” 
++ —______ 
Street Car Mail Distribution in St, Louis. 

The recent annual report of the Postmaster-General 
contains the following letter from J. B. Harlow, post- 
master of St. Louis, regarding the electric mail car ser- 
vice in that city: 

“In presenting the following concerning the St. 
Louis and suburban street railway postal car service, I 
desire to describe not only the car as it is, its present 
limited schedule, but to enlarge somewhat on the 
future of the system which will almost entirely change 
the present method of collections reaching the main 
office from street letter boxes, as well as the dispatch of 
city mail on the line of the road to letter carriers for 
delivery. 

‘“The car is a miniature railway postal car, twenty 
feet long, and the regulation width of a street car, 
run under theelectric system with its own motor on 
front and rear platform, with motorneer and conduc- 
tor, sliding doors at each end, and wide sliding doors 
with four windows on each side of car, with slot for 
mailing letters on each side, with appropriate signs. 
The interior is well lighted with electric lights, the 
furniture consisting of stove, letter case amply large 
enough for all distribution, a rack for sixteen sacks, a 
stamping table, and all the conveniences of a modern - 
railway postal car. Its runis from Sixth and Locust 
Streets westward to the city limits, about six miles, 
the schedule time being forty minutes. 

“The following sub-stations are on the line of road : 
Sub-station 9, Fourteenth and Franklin Avenue, with 
three carriers; sub-station 11, 3901 Morgan Street, 
with four carriers; sub-station 12, the Arcade, Ca- 
banne, 5500 West, with five carriers. 

‘* All mail for these carriers is made up at the main 
office ready for delivery and is dispatched at 6:25 A.M., 
9:50 A. M., and 1:45 P.M. This leaves the clerk in 
charge of car free to handle and distribute mail re- 
ceived en route. ; 

‘* By these men reporting at the several sub-stations 
in lieu of the main office, or station C, there is shown 
by afair estimate an aggregate saving of time to the 
twelve men of ten hours daily. 

“It is proposed to place three more sub-stations on 
the line of this road, for which application has been 
made, and at proper intervals a number of accumula- 
tion street letter boxes where carriers will deposit their 
collections, these boxes to be collected by the clerk. in 
charge as [the car passes, going both east and west ; 
mail to be distributed en route and dropped off at the 
proper sub-station for delivery. All mail not intended 
for line to be dropped off as car passes main office. 

“From the limited opportunity to observe the pos- 
sibilities of the street railway postal service it is plainly 
evident that the results will be to expedite the delivery 
and collection of mail, and thereby result in great good 
to the service.” 

We hope Congress will lose no time in passing such 
laws as may be necessary to extend this admira- 
ble system in New York, Chicago, and all our towns 
and cities. It will greatly increase the revenues and 
the facilities of the Post Office department. 

Se 
To Keep Iron and Steel from Rusting. 

The number of articles in photographic use con- 
structed from iron and steel, from rolling presses and 
head rests downward, will render serviceable a couple 
of recipes, adapted for the purpose in other directions, 
which we append. One of the simplest, and which has 
been in use for many years, consists in coating the arti- 
cle with a solution of India rubber in benzol, made of 
about the consistency of cream. It may be applied 
with a brush, is easily rubbed off when needed, and 
effectually prevents rust. A coating of more use where 
the “tooth” imparted by rubber would be disadvan- 
tageous is prepared in the following way: Dissolve 
two parts of crystals of chloride of iron, two of anti- 
mony chloride, and one of tannin in fourof water. Ap- 
ply with a sponge or rag and allow to dry. Asecond 
or third coating, or more, is givenin the same way that 
a dark color is produced. When dry,it is washed with 
water, again allowed to dry, and polished with linseed 
oil. The antimony solution should be as nearly neu- 
tral as possible—Br. Jour. 

Le 
The 40-inch Telescope of the Yerkes Observatory. 

The large disks of optical glass made by Mantois for 
the University of Southern California have been pur- 
chased by the University of Chicago. They are nearly 
42 inches in diameter, and will allow of a clear aperture 
of 40 inches. The glass is said by Mr. Alvan Clark to 
be exceptionally good. Mr. Clark will shortly under- 
take the work of grinding the objective, which he has 
contracted to complete within eighteen months. The 
contract for the mounting will be let within a short 
time. The site of the observatory is still undecided, 
but it will probably be several miles outside the city. 

The contract for mounting the great telescope has 
been awarded to Warner & Swasey, of Cleveland, 
Ohio. 
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SKATING ON ARTIFICIAL |. ICE, sary to descend to 15 or 20 degrees. The: surface |in operation, nothing wrong has occurred, and the 

It will soon be three years since, under the name of]is renewed every night. After the snow produced | numerous lovers of skating have always been able to 
the “ Ice Palace,” we described an installation designed } by the incisions of the skates has been removed, there | pursue their favorite exercise as well as if they were on 
to permit of skating upon genuine ice in all seasons. | is spread over the remaining ice, by means of a pump, | the lakes of the Bois de Boulogne in midwinter. 
The company that undertook to carry out this idea|a sheet of water that circulates during the entire pe-| A portion of the power of the motors is employed for 
rented the spacious hall of the Plaza de Toros, on Per-| riod of its congelation, in order to give a perfectly even | lighting the hall, which is decorated with winter 
golese Street, and we had an opportunity of seeing|surface. _ In order to prevent the spirals from produc-|scenery. But no attempt has been made to push real- 
there, for an instant, the im- ism farther, and a heating 
mense arena of 2,000 meters apparatus keeps up a tem- 
transformed into a sheet of ! nN} “ips \\\\ ll perature of from 15 to 18 de- 
water. But when it was grees.—La Nature. 
necessary to freeze the latter, 
and the machines began to 
work, it was found somewhat 
late that there were many de- 
fects in the installation, and 
that it was possible to make 
ice only upon the edges, and 
even then not in a continuous 
manner. The directors then, 
taking a firm resolution, had 
eartloads of cracked ice 
brought and packed it in the 
arena. A fewskaters had an 
opportunity of trying their 
skill upon it, but in the space 
of one night all was melted 
and the enterprise, so to 
speak, fellinto the water. It 
was a folly, too, to wish to do 
in a few weeks what required 
several months of study and 
labor. But the idea was a 
good one, and was again ta- 
ken up. Now skating is (and 
has been since the first of Oc- 
tober) going on day and night 
at the ‘North Pole,” on Cli- 
chy Street. This time the in- porary, fixed except by arbi- 
stallation has been well con- trary agreement among the 
ducted. Time has been taken, and everything has! ing changes of level through the contractions due. to| parties concerned, the basis differing according to 
been studied and put in place withcare. The principle the differences in temperature to which they are sub-|-the nature of the work done by the steam. Many 
is the same as that employed previously, and our first mitted, they are composed of pipes that enter each | boilermakers rate the horse power of the boilers by the 
engraving (Fig. 1) represents the machinery room, very other with friction to a certain length. They thus} number of square feet of heating surface contained in 
well arranged by Engineer Stoppani. It comprises, to ' form slides that allow of a certain play. Moreover, in| the boiler. Although this rule is followed by many, it 
the left, two steam engines of. 50 horse power each, of order that their temperature shall be as uniform as|is no criterion as between different styles of boilers—a 
the Corliss type, with Stoppani distributer, which square foot under some circumstances being many 
run two double-acting Fixary ice machines. times as efficient as in others; but when the 
These machines are pumps designed to convert average rate of evaporation has been fixed upon 
ammoniacal gas into liquid ammonia. To this by experiments in one boiler, there is no more 
effect, they in the first place force the gas into convenient way of rating others of the same style. 
the large condensers represented to the right. But by an outsider no exact rating of a boiler 
Here it is cooled by a circulation of water derived can be made from a knowledge of only its heating 
from the city mains, and becomes liquefied in the surface. 
small cylinders seen in the foreground. Thence The following rules are observed in a good 
the ammonia is led into the large reservoirs or many boiler shops, and may be useful: For cylin- 
refrigeratories that are observed upon a platform der boilers nine square feet of heating surface per 
in the rear, and expands therein with the pro- horse power are allowed; for flue boilers twelve 
duction of cold. Having returned to the gaseous square feet, and for tubular boilers fifteen square 
state, it is taken up again by the machines, which feet of heating surface per horse power. Hence, 
force it anew into the condensers, and so on in- if the total heating surface be known, divide it 


Horse Power ot Boilers. 

When the horse power of a 
boiler is referred to, a very 
vague idea of the real mean- 
ing of the term is given. Most 
people get the impression that 
when we say a boiler has a 
certain horse power it means 
that the engine which it is 
constructed to supply steam 
to will exert that power when 
all the prescribed conditions 
exist. What the horse power 
of a boiler really means is a 
question that is difficult to 
answer. Itis neither logical 
nor appropriate to express 
the steam-generating power 
of a boiler in units of horse 
power, but it seems to have 
become a habit which has 
grown upon mechanics that 
is hard to break off and dis- 
continue. 

The unit of horse power for 
boilers is not, says a contem- 


Promenoir 


Pr menei 
eae 


2324-772 


at 


~---NLU we 


Seizes 


sez2sFtst 


definitely. It is always the same supply of am- Fig. 3—PLAN OF CONGELATION PIPING. by 9, 12, or 15, according to the type of boiler, 
monia that is used. The lowering of the temper- A, Pipe through which the freezing liquid enters. B, Pipe through which it and the quotient will be the horse power of the 
ature produced by the expansion is utilized for makes its exit. boiler. If a boiler is tested and a statement of its 
eooling an uncongealable liquid (solution of cal- horse power desired, without regard to whether it 


cium chloride) which circulates in spirals in the center | possible, care is taken to frequently change the direc-|is to supply its steam to drive an engine or for other 
of the refrigeratories. This liquid, by means of a/|tion of the current. In this way there is secured a| purposes, then it is agreed upon by the majority of ex- 
pump, is forced into the pipes placed upon the floor | uniform mean temperature in the entire circulation. | perts to consider 30 pounds of water per hour, evapo- 
of the rink. It will be seen that in this installation everything | rated at 70 pounds pressure from 100degrees, as a horse 
There is here a notable difference as compared with | has been studied out and provided for to the least de-| power. 
the installation previously tried, wherein the ammonia | tails. So, during the month or more that it has been| A standard was fixed by Watt at one cubic foot of 
was expanded directly in the water evaporated per hour 
pipe, of the rink—an arrange- from 212 degrees for each 
ment evidently defective, be- | : ZS oS ey : SS horse power. This was at 
cause of the leakages inevit- that time the requirement of 
able in a system of piping the best engine in use. Most 
several kilometers in length. nations have a standard sim- 
The rink (Fig. 2) is 40 meters ilar to and generally derived 
in length by 18 in width. It from Watt’s “horse power,” 
consists of a cement and cork but owing to different stand- 
floor resting upon a perfectly ards of weights and measures 
tight metallic foundation, these are not identical, 
and.upon which is arranged though the greatest differ- 
a series of connected iron ences amount to less than 11¢ 
pipes having a total length per cent.—Hlectrical Age. 
of 5,000 meters. Each section 
derives its supply from two 
principal conduits, A and B 
(Fig. 3), into which constantly 
flows the solution of chloride 
of calcium cooled to a temper- 
ature that varies according 
to the velocity of the circu- 
lation, which can be regulat- 
ed at will. When the exter- 
nal temperature is not very 
high and it is merely 4 ques- 
tion of keeping the ice in con- 
‘dition, a few degrees below 
zero will suffice, while, on the 
contrary, when the upper 
stratum, or even the entire 
rink, ia renewed, it is neces- 
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To make glue water proof, 
dissolve of gum sandarac and 
mastic each five and one-half 
drachms in one-half pint of 
alcohol, and add five and one- 
half drachms of turpentine. 
Place the solution in a glue 
boiler over the fire and gradu- 
ally stir into it an equal quan- 
tity of a strong hot solution 
of glue and isinglass ;. strain, 
while hot, through a cloth. 
Or to plain glue solution add 
bichromate of potash ; on ex- 
posure to the air it becomes 
waterproof. 
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RECENTLY PATENTED INVENTIONS. 
Mechanical, 


Wrencyu.—John H. Gregory, Ione, 
Cal. This is an improvement in wrenches having a 
fixed jaw and another jaw to slide on the toothed 
shank, a pivoted cam lever locking the wrench to any 
desired adjustment. The outer jaw has a triangular 
hook-like shape, while the inner jaw is somewhat 
curved, both jaws having toothed surfaces, and the 
outward movement of the sliding jaw is controlled by 
a spring secured to the forward edge of the sliding bar, 
the spring holding the jaw in engagement with the 
pipe or other object to which the wrench is applied, an 
inclined wall or shoulder also supporting the sliding 
jaw when the latter is pressed down against it. 


GuIDE HOLDER FoR STAMP MILLS.— 
Peter C. Robertson, Phillipsburg, Montana. In mills 
for crushing ores the vertically reciprocating stamps 
are guided by holders or boxes secured to the rails of 
the frame of the battery of stamps, and this invention 
provides for a series of guides being conveniently 
applied to a series of stamps to hold them so that they 
will reciprocate easily, without undue friction. They 
are 80 arranged that any guide and its holder may be 
easily removed when necessary, or tightened to force 
the back and front portions of the boxes to an even 
pressure. After the guides and holders are once in 
place, any single holder and guide may be conveniently 
removed when desired. 


BuILpERS’ ScAFFOLD.—Louis ‘Korn, 
New York City. This device consists of a bracket hav- 
ing a body portion to rest on a window sill, there being 
at one end a lateral projection and a pivoted depending 

_arm, and at the other end a pivoted vertical post with a 
hook or brace to detachably engage the body portion. 
A diagonal brace is pivotally secured to the under side 
of the body, its inner end designed to rest against a 
building wall, and a short slotted brace pivotally con- 
nects the diagonal brace with the body. The appa- 
ratus may be folded to be conveniently portable, and 
affords a scaffold especially applicable for building a 
blank wall, giving a secure support for the workmen. 


LUBRICATOR.—Henry E. Lejeune, 
Thibodeaux, La. A device more especially designed 
for use on the water cylinders of vacuum or other 
pumps to automatically oil the cylinders is provided by 
this invention. The invention consists of a lubricant 
reservoir having at its lower end outlets leading to the 
ends of the cylinder to be oiled, glass tubes connected 
with the outlets leading tothe cylinder ends, while a 
valved water chamber is held on the under side of the 
reservoir. The amoutt of oil flowing to the ends of 
thecylinder can be plainly seen and readily regulated. 


Skivine MacuHInE.—Herbert Master- 
son, Jefferson City, Mo. <A reciprocating slide moves 
above a vertical open topped holder, there being a knife 
beneath the slide and a carrying form held in it, while 
vertically movable brads in the form engage the pieces 
of leather in the holder. The machine is designed to 
skive the shanks, counters, and other pieces of boots 
and-shoes, a number of the pieces to he skived being 
placed in the holder, and the machine then working 
positively to automatically skive them one by one and 
dropping them out of the machine at the rear. 


JACQUARD CARD WIRE.—Alfred and 
Thomas W. Bentley, Paterson, N.J. A wire extend- 
ing between adjacent cards is formed with flattened 
parts, tying strings engaging the wires at such portions, 
and also the laces connecting the cards with each other, 
A lateral shifting of the wire is prevented, the ends 
always projecting like distances from the ends of the 
cards for suspending the latter in the usual way. 


Miscellaneous. 


CALENDAR.—Joseph Wallin, Boston, 
Mass. Three dials having ratchet wheels expose indi- 
cations on their faces, a pull barin the case engaging 
two ratchet wheels to move two of the dials, and rotate 
the other dial and its ratchet wheel, when laterally 
swung below the lower end of the case and then recip- 
rocated, The invention also embraces other novel 
features, the calendar being adapted for perpetual use, 
indicating the name and date of days in a week and 
month in chronological order. 


SaFrETy DEVICE FOR ELEVATORS.— 
Louis W. Butler, Brooklyn, N. Y. This is a simple and 
easily applied attachment for use in connection with 
any form of elevator valve rope, utilizing electricity to 
move out of the path of the valve rope a keeper cap- 
able of preventing movement of the rope. The keeper 
is carried from the path of the valve rope the moment 
the doors of the elevator shaft are closed, and when any 
door is opened the keeper is drawn into the path of the 
rope, preventing the rope from being operated to start 
the car until the door has been closed. 


To REMOVE PAINT OR VARNISH.— 
George L. Ball, Allegheny, Pa. This is a composition 
to be applied by a brush upon varnished or painted 
surfaces to remove a former coating, speedily render- 
ing hard paint or varnish soft and detaching it from the 
wood or metal on which it had dried. The composi- 
tion does not discolor the surfaceto which it is applied, 
which can be varnished upon as soon as dry. 


EXTENSION TABLE.—Johann F. Wig- 
gers, Hanover, Germany. The extensible parts of this 
table may be collapsed or withdrawn and firmly erected 
without the aid of screws, wedges, etc. The main 
table has a central cross piece provided with vertically 

spaced lateral projections, fixed guides and supports 
leading to the projections from the end pieces of the 
main table frame, the guides being inclined, while 
extension leaves having folding legs are guided by the 
supports and rest thereon when in the inner positions. 


SLATE ATTACHMENT.—Maud Wyman, 
San Francisco, Cal. Lettered bands, according to this 
invention, run beneath the slate and under slots in its 
frame, and also over a part of the frame, so that any 
letter or character on the band may be disclosed. The 
bands pass over spools on a fixed shaft, each spool 
having aprojecting milled edge, by which it may be 


rotated and the band drawn along to disclose a de- | is to be hoped that the time will come when the govern- 
sired letter or character. A tension spring counteracts | ment will devote more attention to our defenseless 
shrinking and stretching of the bands, and assists to | coasts than to the improvement of fourth rate rivers. 


hold them i : ition. P e175 

pt Sir icp ha eee __. |THE Compass. Edited by William Cox. 
Buaey Torp.—David Shivell, Arling- onthly. New York: Keuffel & 

ton, Ind. This is an improved top of simple construc- Esser Cu., publishers. Price $1 per 

tion, provided with movable curtains, arranged to be 


year. 
conveniently operated to close the sides. Rods are % at 
This of the t of all 
curved to conform to the shape of the top part of the new publication is worthy suppor . 


F ‘ F engineers, surveyors and draughtsmen, as it 18 devoted 
bows, and curtains fitted to slide at their upper ends on Gy ib tiiel® tatcrsats Though the publication is 
these rods are fastened at their lower ends to the sides controlled by a large supply house of instruments, ete 
of the bugay, the side curtains when not in use resting for engineers and draughtsmen, this fact is kept in the 
between the cover and lining. The curtains readily is 


background, and all notices of a business nature are 
fold with the bows when the top folds, whether they confined to the cover. There seema to be a good op- 
are in a lower or upper position, 


portunity for the publishers to open a column for the 
VEHICLE BoDy SHIFTING DEVICE.— | use of subscribing draughtsmen out of situations, as 
Charles H. Mitchell, Oxford, Ohio. The front or rear 


they have begun answering queries. The recent hum- 
portion of a vehicle body is designed to be shifted later- | ber contains timely articles upon the pantographs, ec- 
ally upon the axle by means of this improvement. The 


centrolinead, the graphometer, etc. The intelligent 
invention also provides a simple device for connecting | draughtsman should not fail to subscribe to this inter- 
the body with the frqnt axle of a thrashing machine, 


esting journal. 
separator, steam stacker, or other agricultural imple- 
ment driven by steam, by which the implement may be 
adjusted as desired witia relation to the driving pulley 
of the engine. 


MANURE DISTRIBUTOR.— Robert J. 
Morris and Robert L. Wiggins, Alexanderville, Ga. 
This is a machine for hauling and drilling in furrows 
cotton seed compost, or stable manure in the rough or 
pulverized state, and also guano or commercial] fer- 
tilizers at the same time. The machine is designed to 
supply the place of a cart for transporting it to the 
field, and also act as a distributer to place the manure 
in a furrow without dropping it in heaps, and without 
transfer of bulk from one vehicle to another. - 


CocKLE SEPARATOR.—Andrew G. 
Miller, Estill Springs, Tenn. This is a machine to 
separate cockle from wheat, oats, rye, ete,, the mate- 
rial being fed into a vibrator box in which travels a 
separator formed of metallic plates covered with de- 
pressions, the ptates being secured at-opposite edges to 
endless leather belts. The wheat. or other grain. be- 
comes seated in the depressions and is carried:.to the 
lower end of the separator while the cockle-is carried 
backward over the receiving end of the box. 


STAND FoR BicycLEs.—_Herman OC. 
Wiedenmann, Philadelphia, Pa. This is a simple and 
durable construction readily applied to any bicycle to 
support it upright and hold the wheels above the 
ground. The front wheel is engaged by a frame con- 
sisting of two standards connected with each other at 
the top and bottom and formed with forks to receive 
the hub of the wheel, a transversely adjustable rest on 
each of the standards engaging the fork, while an in- 
dependent frame also engages the hub of the rear 
wheel. When the bicycle is in position on the stand 
both wheels can be revolved, rendering it convenient to 
do any desired cleaning or repairing. 


CHICKEN BROoDER.— Earl Barney, 
Schenectady, N. Y. This is an improvement on a for- 
merly patented invention of the same inventor, the 
brooder being heated by lamps and so constructed 
that mone of the vitiated air in the lamp room can get 
into the brooder. The ‘tatter compartment 1s made 
evenly warm and well ventilated, and connected with it 
isa light and airy exercising room for the chickens, to 
which easy access may be had from the brooder proper. 


ORIGINAL PapERS ON DyNAMo Ma- 
CHINERY AND ALLIED SUBJECTS. 
By John Hopkinson, New. York: 
The W. J. Johnston Company, 
Limited. London: Whittaker & Co. 
1893. Pp. 249. Noindex. Price $1. 


Hopkinson’s work on the dynamo duriug the last 
decade has beer of such value that any publication of 
his investigations is to be welcomed by all. The pres- 
ent little work contains nine papers, reprinted from 
proceedings of different societies and elsewhere, It is 
illustrated, but unfortunately lacks an index. It is pleas- 
ing to observe in the author’s modest preface the ap- 
preciation which he expresses for his American readers. 


WHERE Is my DoG ? or, IS MAN ALONE 
IMMORTAL? By _ the Rev. Charles 
Josiah Adams. New York: Fowler 
& Wells Company, Publishers. 1892. 
Pp. 202. Price $1. ; 

This work ‘is a plea for the higher intelligence 
of the lower forme of nature, and will, we have no 
doubt, prove acceptable reading for those interested in 
the brute creation. 

(ee Any of the above books may be purchased through 

this office. Send for new book catalogue just pub- 

lished. Munn & Co., 361 Broadway, New York. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


JANUARY, 18938, NUMBER.—(No. 87.) 


TABLE OF CONTENTS. 


. Elegant plate in colors, showing a very attractive 
dwelling at Bridgeport, Conn., erected at a cost 
of $15,000 complete. Floor plans and perspective 
elevations. Joseph W. Northrup, architect, same 
place. 


— 


2. Plate in colors showing a residence at Armory Hill, 
Springfield, Mass. Two perspective views and 
floor plans. Mr. Francis R. Allen, architect, Bos- 
ton, Mass. An excellent design. 


MoLE Trap.—George Nelson, Living- 
ston, Texas. This trap has a vertically sliding spring- 
pressed plunger, carrying impaling devices, a shoulder 
onthe plunger being engaged by a stationary arm of 
the frame, while a pivoted lever connected with a trig- 
ger is adapted to disengage the shoulder. The trap is 
simple and cheaply made, and easily tripped to transfix 
a mole or other animal. 


DESIGN FOR A Fan.— Manuel Car- 
ranza, Havana, Cuba. This design represents the 
vessels of Columbus’ fieet on the discovery voyage, 
one of the vessels being close at hand and the others 
at a distance on an expanse of water on the ribs of 
the fan. 


Norr.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


A cottage at Brookline Hills, Mass., erected ata 
cost of $4,825 complete. Perspective views and 
fioor plans. Messrs, Sheply, Rutan & Coolidge, 
architects, Boston. A picturesque design, 


a 


A dwelling erected at Holyoke, Mass., at a cost of 
$6,500. Floor plans, perspective, etc. Mr.G. P. 
B. Alderman, architect, same place. 


5. A very attractive and convenient stable and car- 
riage house erected at Plainfield, N. J., at a cost 
of $1,500 complete. Messrs. Rossiter & Wright, 


New York, architects. 


= 


A residence recently erected at Plainfield, N.J., ata 
cost of $9,175 complete. A picturesque design. 
Two perspective elevations and floor plans. 
Messrs. Rossiter & Wright, architects, New 
York. 


NEW BOOKS AND PUBLICATIONS, 


Dik NEUEREN SCHNELLDAMPFER DER 
HANDELS- UND KRIEGSMARINE. By 
Carl Busley. Kiel and Leipzig, Ger- 
many: Lipsius & Tischer. 1892. 8vo. 
Pp. 212. 156 illustrations. Price 5 
marks, 


This work is well worthy of translation. Though 
we have two new works on steam navigation, ‘ Ocean 
Steamships ” and the “ Ocean Ferry,” neither gives the 
technical details, which are of great interest to persons 
of a scientific turn of mind. All of the various stages 
in the evolution of the modern express steamer are 
given, from the Viking boat of 800 A. D. downto such 
magnificent floating hotels as the Furst Bismarck. 
The elevations of the various steamers give a good idea 
of the vafious changes. A number of the illustrations 
show the extremely fiorid decorations of the German 
steamers, which are usually in very bad taste. Consid- 
erable attention is given to three-screw vessels. This 
chapter is, without doubt, the most interesting section 
of the book to the student of marine engineering. The 
book is well illustrated, and it is unfortunate we have 
not an equivalent work in the English language. 


ANNUAL REPORT OF THE CHIEF OF EN- 
GINEERS, UNITED STATES ARMY. 
1892. 8vo. Pp. 478. 


There is an amount of useful as well as carious in- 
formation embalmed in the government publications 
which are seldom read. The present work is largely 
devoted to an account of the various river and harbor 
improvements which are conducted by this department. 
The most interesting portion of the book is that relat- 
ing to fortifications, but is unfortunately very brief. It 
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. An elegant residence recently erected at Malden, 
Mass., for Mr. B. G. Underwood. Two perspec- 
tive views and floor plans, together with a view of 
the Holland stairway. Cost complete about 
$11,000. Mr. Frank L. Smith, architect, Boston. 


. A substantial residence at Holyoke, Mass. Per- 

- spective elevation and fioor plans. Mr. H. H. 

Gridley, architect, Springfield, Mass. An excel- 
lent design. 


@ 


9. View of the Union Passenger Station, Worcester, 
Mass. 


10. Miscellaneous contents: Combustible fireproofing. 
—House drainage.—Roofs and roof coverings.— 
Wall papers.—A plea for the use of white in house 
painting.—Defective fiues.— Antiquity of glue and 
veneering.—The piping of dwellings.—Collodion 
glass.—A &aw for foot, hand, or steam power, il- 
lustrated.—A new court house at Greenville, 
Miss.—A baluster spindle lathe, illustrated.— 
Solid partitions. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50.a year. Single copiea, 
2 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid MaeazInz oF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects, 

The Fuijness, Richness, Cheapness, and Convenience 
of this work have won for it the Lazerst CIRCULATION 
of any Architectora) publication in the world. Sold by 
all newsdealers. 


MUNN & CO., PuBLisHERs, 
361 Broadway, New York. 
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1893. 


WBusiness and WMersonal. 


The chargefor Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appear in the following week’s issue 


Pattern letters and figures may be ordered from the 
largest variety, of Knight & Son, Seneca Falls, N. Y. 


Acme engine, 1to5H.P. See adv. next issue. 

- “DU. 8.” metal polish. Indianapolis.‘ Samples free. 
#resses & Dies.’ Ferracute Mach. Co., Bridgeton, N. J 
Best balingpresses. Ryther Mfg. Co., Watertown, N.Y. 


Patent Open-Side Planing and Shaping Machines. 
Pedrick & Ayer, Philadelphia, Pa. 


Alummum—For agents or advertisers. Sheet Wire 
Ingots Novelties. Cincinnati (Ohio) Aluminum Co. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


Screw machines, milling machines, and drill presses. 
‘The Garvin Mach. Co., Laight and Canal Sts., New York. 

Stow flexible shaft. Invented and manufactured by 
‘Stow Mfg. Co., Binghamton, N.Y. See adv., page 396. 


Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. All sizesin stock. Irvin Van Wie, Syracuse, N.Y. 


To Let—A suite of desirable offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
‘Apply to Munn & Co., 361 Broadway, New York. 


Hydrocarbon Burner (Meyer’s patent) for burning 
crude petroleum under low pressure. See adv. page 
$81. Standard Oil Fuel Burner Co., Fort Plain, N. Y. 


Fine Castings in Brass, Bronze, Composition (Gun 
Metal), German Silver. Unequaled facilities. Jas. J. 
McKenna & Bro., 424 and 426 Hast 23d St., New York. 


For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.8. & G. F. Simpson, 26 to36 Rodney St., Brooklyn, N. Y. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y. 


Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N.Y. 


Competent persons who desire agencies for a new 


| popular book. of ready sale, with handsome profit, may 


apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 


Pointer on Advertising.—Manufacturers who would 
advertise for profit in 18938 should write to the Manu- 
facturers’ Advertising Bureau and Press Agency, 111 
Liberty Street, New York, for points. 


¢2"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompan 
or no attention will be paid thereto. 
information and not for publication. 

®eferences to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 

e repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to spe. to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be . 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals cent for examination should be distinctly 
marked or labeled. 


all letters, 
This is for our 


(4629) R. R. J., Minn., writes: A cer- 
tain chief engineer of a railroad in this State having 
occasion to convey water from a river to a tank one 
mile distant and about 50 feet above the supply, started 
with a three inch pipe at the river or supply end, con- 
tinued 44 of the distance and then reduced the pipe to 
two inches up to 9 of the distance, finished with a one 
inch pipe and connecting with the tank. Now, the 
question is, Should he not have placed the small end of 
the pipe at the pump and the largeend at the tank? A. 
The friction will be the same whichever way the pipe 
islaid. This does not come under the condition of 
agravity supply,in which the largest pipe should be 
placed next to the source of supply. The arrangement 
as stated is an engineering absurdity. The friction is 
greater and the pipe line costs more than if 2 inch pipe 
were laid the whole distance. 


(4680) W. B. P.—Dynamite has been 
used for blowing out stumps. It requires great care to 
avoid accidents. Quarter and half pound cartridges 
are used, with electric fuse and battery. 


(4631) W. T. B. asks: Will you kindly 
advise me if it is possible to study electrical engineer- 
ing and become an electrician without the aid of a 
teacher, and if so, what books would you advise me to 
study ? A. You can undonbtedly get a good know- 
ledge of electricity by a course of study without the aid 
of a teacher, but you would progress faster and with 
more satisfaction if you study under some practica) 
person who is able to show you exactly how the differ- 
ent oparatione are carried on. We advise you to be- 
gin with ‘‘ Experimental Science," price $4. This 
will give you a general knowledge of physics anda 
very good idea of elementary electricity. You might 
then take Ayrton’s ‘‘Practical Electricity,” price $2.50, 
and after mastering this book it would be well for you 
to study Thompson’s “ Dynamo Electric Machinery,” 
price $9. 


(4682) J. J. M. writes: I am a mechani- 
calengineer. I went on examination as an engineer, 
One question, with the others, was put tome. It is as 
follows: Suppose I took charge of a boiler that was 
running some time, what would be the thickness of 
the shell of the boiler ? The examiner did not say how 
long the boiler was running. Itold him if there was a 
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rule to go by, that I never sawor heard ofone. A. The 
question put to you was a very crude one. There is no 
rule for the wear of boilers, this depending upon the 


use and abuse of them, as well also as the quality of 


the metal. The kind of water used is also to be con- 
sidered, Acidulated water as found in some parts of 
the country eats away a boiler very fast. Outside rast 
also thins the sheets and tubes in boilers not in con- 
stant use. 


(4633) W. W. H. writes: We are put- 
ting up a good sized coffee roasting plant and desire to 
put in a floor, fireproof,- that will not break or crack 
when heavy iron tracks are ran over it—something 
cheap and durable. A. Assuming the floor is on the 
ground, we recommend a cement concrete not less than 
4 inches deep, and on this lay an asphalt and sand floor 
linch deep. Just enough asphalt to make the sand 
solid, laid hot. 


(4684) A. B. asks how to harden alumi- 
num, sheet and wire, extremely hard: and elastic, just 
like tempered steel? A. Aluminum cannot. be tem- 
pered like steel. Itcan only be hardened by hammer- 
ing, by making a hard alloy, and by slowly cooling. 
By the slow cooling process springs have been made of 
pure aluminum. See Richards’ work on “ Aluminum 
and its Alloys,” $5 mailed. 


(4635) J. H. W.—Nut locks have been 


profitable to a few inventors. There area large num- 
ber of patents on this device. The kind mostly in use 


are very cheap, perhaps 5 cents per pound. A short, 


quick-ranning siphon may have the discharge end out Chair. 


of water. Long siphons should always have the end 
immersed. 


(4686) Insects from Flagstaff : Reply by 
Professor C. V. Riley.—The insects sent comprise a 


Brick press os um heater, B.C. white ja disiec'aecel --.-. 488,623 inked ig, GW Bishop. of and apparatus for mak- 488,786 
= Bisho, 
c.G. po 488,822 


488,542 
Buoy, bell, V. Fountain 
dee 


Burner. mjector burner. Oil burner. ; ng, H. A. COUBIDS.............6..eeeeeees 488,540, 488,54] 
Buttonhole reinforce for collars, F. Engelhard... 488,806 | [Inseam trimming machine, F. H. Warren......... 488,591 
Cable, J. H. Li. Tuck........0.cccccccccccccccsescccecs 488,640 | Iron ware, producing enameled, C. A. W. Voll- 

Can, See Preserving can. rath 5, 
Can labeling machine, W. H. Leach.. Ironing table, R. D. Voorhees et al.. 5 
Car brake, mR. Fallis....... Jar. See Fruit jar. 

Car brake, J. Hughes... Journal box, W. Sneddon.. . 488,720 
Car brake, I. R. McCormi Journal box, lubricating, R. . 488,800 
Car coupling, C. H. Carpenter Kitchen cabinet, C, H. Hagler : . 488, 
Car coupling, J. H. Crumb.. Knitting machine, G. F, McKenney. « 488,575 
Car coupling, J. P. Derr Lamp, O. Fergusson........... .. 488, 
Car coupling, Forsyth & Merrell. Lamp burner, E. B. Requa.. 488,972, 488,973 
Car coupling, H. Gallegher....... Lamp, duplex arc, H. M. Odeii.. .. 488, 
Car coupling. Gallowa: Lamp, electric arc, E. Thomson...---------« . 488,585 
Car coupling, mulot Lamp, incandescent electric F. H. Prentiss. . 488,635 
Car coupling, 8. F. | engi Lamp, incandescent, F. H mtiss ... .... . 488,636 


Lamp support, D. F. Oliver ...... 
Lamp, velocipede, A. C. Davison.. 
Lamp wick and, T. Hipwe 7 
, device forirais' ing or lowering electr 


Springs, method of and apparatus for, making 
leaf, O. F. Freeman. 
Square, folding, E. De Camp. 
i Stave jointing machine, W. i Wright. 
Steam boiler, M. L. Clinton........... 
Steam generator, Jones & Ashle: 
Steering gear, auxiliary, H. L. Weitzel 
Stone, artificial, A. Sladoslawek..... 
Stone breaking or crushing machine, 
Stove, M. Seebold... 
Stove oil, C.K. Stinson.. 
Stripping machine holder 


su rgical ba 
Eurgical tab 


Switch. See Electric switch. Electrical switch. 
‘Nelephonic switch. Tramway switch. 

Switch and signal mechanism, J. W. Thomas, Jr. 488,853 

aoe Pts Billiard table. Ironing table, Surgi- 

le. 

Tea or coffee pots or other vessels, attachment 
of covers to, Manning & Seips..............0...+ 

Telegraph apparatus, electrical circuit for, F. We 


Telegraph pole, W. H. Pratt. 
Tele monte switch and sys 


488,653 
Heusen 488,720 
- 488,649 


R. Thompson. Sloper..... 
oe isles g P ic, Thermostatic 
Car door, tram 3.8 Latch and lock combined, Krogh.. 
Car, mine, H. . Durand Lathe attachment, Ibach & Schultz 488'815 | Thill coupling leer. 
Car spring, N. Lathe dog, R. L. Stanley..............+ Thill coupling, D, W. Tanner. 
Lathe tool holder, Fuller & Hohenshell.. : 488:554 | Thill coupling, C. Thorp.......... 
Letter box, house door, G. W. Hall.............+.+ e Thrashing machine, W. W. Dinge 
alls Letter for signs, attachable, J. E. & H. E. dart ‘hread, apparatus for f forming rie ‘mnotless, R. M. 
Carbureter, W. & J. Falley......... le Macintosh (1)........ sete doeicenssd Setseeccsawesc se ee 
Carding engine screen, J. Te Whittle. 946 | Tie. See Metal tie. 
Carpet sweeper, M. B. Holden..... 


Carpet sweeper, 8. H. Raymond.. 
Carrier. .See Kievated carrier. 
Cartridge, T. F. Eustace 


Locks 


Case. See Exhibiting case. Revolving ‘case. Locomotive boiler, J. T. Connelly. : 488,919 
Gash register. indicator, recorder, and check Locomotive, electric, C.J. Van 
printer, J. Pfeifer. . Richards. 


Caster, W. J. Smith...... 


Time recorder, watchman’s, W. L. 


Bundy.. wetesacs 
Tin cans, machine for manufacturing, nip: 
DOPING. .o. 50s vsiee vis cnacsves ese ssccsscesseseosss sae 488,674 
Tin cans, machine for manufacture of, W. Hip- 
perling. 488.675 
Tin scrap, utilizing, H. B. Nye 
Tire, bicycle, Swain & Philipso 488 


Tobacco cutter. O. B. Toole Ane 

Casting can openers, mou Toy, C. EB. Bentley... A 
Cattle washin; device, J.G. Smiley. 5 ate Maer Toy, E. B. Koopma 
Chain, drive, W. H . EH. Hart.. os C. Ayer. Toy wheel, T. A. Macdonald. 

ir. See Barber's chair. Reclining chair. Meat block lo, J. 0 aver B. P. Cobb . 488/870 Tramway, "cable, J. L. Giroux. 

Medallion or plaque, souvenir, May & ae . i Tramway switch, W.G. Carmell... 
Check Ook, qt T, Schenck...............0-eeceescee 488,700 | Melting furnace, W. Rebmann. 1 488661| Trap. See Sporting trap. 
Check hooks, making Vase HB BE. Kelley reas Merry fo round, J. Batt Re entree ened fram line, “Be ae siwlesees sods eae seccceees 488,874 
erdraw, ars . machine for shearing, oa. 4 Tigger, Narra CHOIS8.....66 

Gheck loop, ovary ‘an ‘Wagoner...... 488,642 etal bracket and its manufacture, F. Recht..... 458741 Trol SF er Ww. L. Browne. 706 


Cheese smtactc automatic, D. M. Black.....0.... 488 Metalltieand automatic clamp forfastening same, 


th bb lant Chopper. fee Cotton chopper, 488,904 
number of specimens of the common cabbage plan urn, ‘organ. 
i light: lectric, Gutberlet & Isard.. - 488,898 
louse (Aphis brassicae). This species is found upon a Glgar Ta! Soe Upper clamp. 488,601 
number of craciferous plants, but owing to the fact | Clamp for oe together wooden joints, T. | 546 ua im Nise meter. 
‘ «. pex.|_. Doddrell........ . See 
that it feedson the underside of the leaves, it is fre- | clarinet, Lassi & Prrots : ad Mixer and depositor, batter cake, H. Stempel..... 488,721 
fi E ; ‘ TO r motor. 
quently difficult to reach with the ordinary insecticide Clay; bar, Smatios & Bier occ 485,808 | MOteor, Gane lawn, DAKG & LOOSC.......sesesee++++ 489,669 
sprays. The best mixture to use against it is the kero- Cluteh oe Ka pp, Jr ig Sa Mow! machine, 3 “E eridmore-. . 5.005 
ee! ‘me . tp Gates..... 222. ee reee eee usica! rumen ageman . x 
sene soap emulsion, made according to the formula or | Goa) ‘Gy other minerals, machine for working, Musical instrument, C. 8. Mudge.. +. 488,528 
page 3, of circular No. 1, Division of Entomology, po Goo iden & Atkinson, sordaeees cota arene omar 488, Muzzle, calf, J.J fa Smith... —_ es 4.18 | Vi 
. . Tr creasing a ctor, abr: . 488, 
Second Series, published about a year ago in the cr | ey a re oon cne ann aertetcsesetetes eee 488.560 Napkin supporter, W.H. ee “488,024 
ENTIFIC AMERICAN and a copy of ‘which is sent here- Cock safety. lock for gas, F. Lawrence............ Numbering head, consecutive, ‘anders. .. 488) 
ff bstitute and preparing same, H. trillich: 801 it lock, N. Bosmann.. ae . 488,958 
with, The apparatus commonly used in such cases is Sone’ subeetyt Aiiidze Sin is earns : sel _ ‘oumner, WF Othe 43/650 
one of the knapsack pumps fitted with a stiff rod or | Condensing Apbaratus. M eu! Oil burner, Spa ing sie ; 
Confecti "3 tool, G. 8. Collum Oil burner k fastener, B. F. G 488,788 
lance which will reach from the hand of. the operator opi , Go Axell......, Ordnance ou farnas mechanism T. F. Rowland... 4887838 
Corn husker, G. A. Ore roasting furnace, 
to the ground, and upon the extremity of which is Comers covert. aad ‘aria f C.8. 
soldered an upturned cyclone nozzle, so that the spray and Shee sp Ca Habel ono 2 CE a Ba Kelly peartgrias? tarsaeses casas: ABNOR 
material, making, 'e ely....... an neumatic on for, . Hedgeland.. , 
may be thrown easily on the pene i genie G9 aa chopper r Writiey pad Packing ter builders? use ‘use, Be swe 488°869 
. i tton gin, saw, A. UKE... ..00 or envelo; eber.. 
(4637) T.R. B. asks: Which o : ome. Cotton press, Van Dyke & Stobaugh.. Paper binding mach ope E. 'T’. Greenfield...... 
tals copper, brass, zinc or galvanized iron will undergo | Gounter and pencil holder, F. Kin ng. Decthedes Pen for swine, farrowing, Osborn & Harcourt 
the greatest expansion and contraction in a temperature Coupling. Ten sr coupling. Light fixture eoup- Reenter pela ren By & Covington. 
varying from 125° to 185° Fah.? A. Zinc expands and Grane, overhead travel ing, a . R. Morgan........ ae ryt Permutation lock, , Singer. ‘& Davis. i 
Crus ro) . Brennan, Jr..........++ otographic camera, 8. Hirschfelder. 
contracts most of all the common metals, and very Cultivator a and weed cutter, combined, 6. 6. & W- Photerraphic camera, W. Sanders... 
evenly between any temperatures below 212°. Brass ag Spaul ding ag Bite + 488,779 Photogrs phic negative retoucher, A. J 
next, and iron the least of thoee mentioned. CG yoom, J. Tonter, Fas ; ano! Ww. And Fargo. 
. i Gatton: See Tobacco cutter. Piano lamp bracket, 
Rie ocr evenness 5 Benaihinee write perenne 
about the amount of steam pressure an ordinary glass mn ing, W. D. +2 
; See Post hole di Planter, 8 os 1550 
fruit jar will stand? A.-Ten pounds. 2. Gan giasa re- itdee rd i jewelry, i Wolea ott 5 tak Peed Planting mac hine, 300%: <a & Smith * : Be 
i i on of mine les ve, ing. . lastic mat , die for formin, es om, 
celye oe hizhy-and anlforai s. polish:and purface as tend; eck and spring, combined, W. Gilfillan... 488,651 | HB. Miller......-......... . ”, 488,570 
copper, zinc or steel? A. Yes. . Drier nace Grain drier. Pliers, belt, W. A. Bernard 
Ss | Yrijl. Seo Scod drill. Plow cutter, C. A. Wren. . sa 
Drilling Sey duple WA. A. _MoCool: eeeecces a Elow riding attachm ent, W. Stafford ee red 
Ear compressing ca} low, turning, P. J. Eberso a 
Trey Yarns eoa the roprsion of | BERT ESOS Ge Rac HES | Bowe Renate te 
An experience of forty years, and the preparation on boa : ett ~ 488, ost hole digger. B .. 488, 
f Electric switch, Tiapeing. @ 488, Potato masher, A. M. 488,668 
more than one hundred thousand applications for pa- | Hiectrical distribution, system of, C. J. Preserving can, L. K. Royer.. 488,839 
tents at home and abroad, enable us to understand the oe Fress. Bee Cotton press. eas 198,991 
laws and practice on both continents, and to possess un- peng tab ce machine. . 
Electrically repeated signal, 8. Printing machine, W. Scott. 488,637 
equaled facilities for procuring patents everyw ere. a Hlectrolytic a parts, Grane ye. 488,708 Protector. ‘Se See Phe protect ‘ain 
synopsis of the patent laws of the United States and Elevat er, A. elliher.. : ey, split, J. arkes soso i 9 
foreign countries may be had on application,and persons | Hlevating machinery, hydraulic, ‘7. F. Howland, 488,897 Bar Lage gras sa hataoetst Ashley © Camp. rea 
contemplating the securing of patents, either at home or erator. See Hydraulic clevator. ice 488,605 Busy zz1e, ee Be Davia a a Peis 
abroad, are invited to write to this office:for prices levator gate operating device, C. loekler.... 8, M6 a . 
which are low, in accordance with the times and our ex- Fad pate, 3 yeep ear ee mocgeoebeerscectes « 488,584 Radiator, Pa Joacosa re 
tensive facilities for conductin the business. Address Enyolo ca i A all etc., device for moistenin Rail securing device, Beauary é & é King. gen 
f - way rail fastening, . Scharf..... 5 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad Eraser. chalk, or rayon hol holder, K. Railway signal, electric, F. P. ‘Schlosser 488,615 
way, New York, Exhibiting case, E. Matthews. Railway switch signal, # HL Harris. 488,654 
Exhibitors, lining for jewelry, Railway tie wear plate, B. CO. sceccees 488,662 
Explosive, J. F. Alexander.. Railway train heatin, ng apparatus, coupli 
Extractor. See Nall extracto uit for, R. 8. Pe 488,717 
INDEX OF INVENTIONS Fabric holding and sewing apparatus, R.. M. Hun- Railway trolley, electric, C, J. Van Depoe 
488,969 | Railways, closed conduit for electric, F. Mans- 
Feed bag support, DEN. Btoc OOK es Re ae eli Baa eae eape neste earn aasecs 238 
4 e. ay rake. 
weatted States wore Granted | restuarapnatarti'sd: WB i Lingtori--— gn | Reabine cual Ree a 
‘eeding apparatur, ¢ 7 ‘0 eclining chair, G. Weber. aes 
United States were Granted Fence, A. P. Le Gros Recordes, 8 ee ‘Time recorder. i 
Fence, portable W. A. A. we era Reel: ter Bola rea Highing reel. Cash 
‘ence post, G. ster. uw aphic register, Cash re- 
December 27, 1892, Fence wire, machine for distributing and reeling, gis egies 
: = sae ates ani ~» 488,563 Regulator. 8 See Damper regulator. Feed water 
‘:) zer distributer, x . lat 
AND EACH BEARING THAT DATE. | File and perforating appliance Rein holder, 0. B. , Hathorn 488,975 
o tetter, J. W. Grant : Revolving case, W. LL. ¥ 488,594 
- File stripping ma achine, H. Rocking chair, folding, 5 SPhorn - 488,704 
(See note at end of list about copies of these patents.] | Filter, 8. L. West... ........seeseeee Rolling mill, (on Bray ebb ees - 488,935 
Finger nail cleaner Cc. W. Laubin.. Rope take up, A&C Kleitz.. - 488,565 
Fire escape, W. J. Plowers.......cc0scesseee Roving frames, means for driving bobbins in, 8. 
Addressing mail matter, machine for, C. A. Fire extinguisher, automatic Wi. 8. Purifoy, Scholfield. 488,952 
WHIitC... cc ceccscncceneenctsnnscusvecvscnnecazeesnes 912 | Fishing reel Raddle, side, F. L. Gee... ccc e cece ee eee sees e eee 488,783 
Air cooling and purifying apparatus, a. KE, ave Form, bust, ae Donnel Viv sciccce Safe, T. M. Brintnall.. 488,960 to 488,962 
tor. 488,798 | Fracture apparatus, G . W. King. socceets CEOs Vale. .ieccescscsaecsonsecesactecuseuasiee 488, 
Alembic, V. J. Kuess I) 488,766 | Fruit jar, G. L. Pf ffer....... eiesi'se Saf in, ¥ H. Wein.. + 488,931 
‘Alumina, apparatus for making, H.W. Shepard.. 488,580 | Furnace.. See, Meltin furnace. Ore roasting Bash ba ce, Rosentreter & O’Brien.. - 488,699 
Annunciator, electric, J.H. Bates... o 488,536 furnace. Saw, A.Smith...........ccccccseceecceee - 488,844 
Annunciator, electric, A. B. iyman oS usisce 488, Furnace, M. C. Hawley. . 488,893 | Saw ante fastening, R. C. Taggart. - 488,708 
Autographic register, J. Pfeifer. 900 to 488,902 | Game apparatus, G. @ G. Gist.. 488,762 | Sawmill, dog, J. N. Ri Richey, et al.. ~ 488,906 
Azle x, car, J. Donnelly . 488,877 | Gas burners, automatic cut-offfor, 488,949 Sawmills, variable friction feed for, - 438,618 
Baby jumper, B. A. Husban . 488,609 | Gas lighting attachment, T. R. Bishop: Saw setting and filing machine, A. Pinke - 488,! 
Ballot box, F. W. Barrett. . 488,748 Gate. See Bridge gate. Scale, weighing, J. P. Firth. “e - 488,882 
Ballot holder for voting machines, K. Dougan.... 488,987 | Gate, Reasons & Ozbirn .-++ 488,834 | Scalpel, W. Schott........ - 488,616 
Bar.: See Claw bar. Generator. See Steam generator. | Screen, See Carding engine scree 
Barber’s chair, 8. Cloutier: eteeseeee rescceececceevesse. 488,707 | Generator, W. RB. Macdonald..............sese0+ es 488,824'| Screening and assorting machines, decid 
Battery. See Sogondary ba ttery. Glass, grinding, smoothing, and polishing, G. A. tread for, P. W. Gates...... - 488,760 
Bearing, antif ction, O. Parenteau........ soe + 488,697 Marsh, . 488,925 | Seat, E. C. Haeseler. - 488,555 
Bearing, antifriction "thrust, 8. Ingersoll. . 488,816 | Glazed structure: A. K. Rendle. Secondary battery, N. Wladimiroff. 3 726 
Bed slat holder, M. D. Harrelson.........+.+-+:00.- 558 | Grain drier, W. McKee, Seed drill, Scandracof & Dimovich.. 488,775 
at oe women’s undergarments, M. Cc. Geldow- Grass cutting Separator. See Liquid separator. - 
eege 5 Grass shears, L. Sewing machine, O. C. Dolloff............sccceeeeess 488,964 
Belt My sider, M. Trowbridge. 489/639 Grate, rocker oth Downing Sewing machine guide,S.& S.A. Winters. seceineee 488,862 
Belt tightener, B. N. Payne. 488, Gun stock recoil at Sewing machine plaiting attachment, J. Douglas. 488,547 
Belting, Wee ore les... eens Gung, bafety-trigger for breech-loading bolt, Sewing mat oe work compressing mechanism, C. 
}» Devore & FOrry.........cccsecvcnvecesecess 488,008 | MAUBED.........0.ccecsesccecescsscsccsseeceececces 488,604} —— B. GOOINE.......ccscccesecceeeeeeeeeenes 
Billiard‘ tab] Scott & right. 488,743 Habit, riding, _ Bhi leton Shaft, n, na. J.¥F. Paul.. 
Bit b °D. Goodell.. 488,691 | Hammer, drop, F. Omps' ghatt, wag Grass shears. 
488,625 | Handle, WN. Pyne ty...... Shears, G. Brandenburg 
ee Wrecking boat, Harness stispending de device. Sheet metal articles, ma: 
Bodkin and stitch ripper, 8. & 8. A. Winters...... 488,961 | Harrow, C ae ture of, J. R. Paddack... 
Boiler. See Locomotive boiler. Steam boiler. Harrow and-cultivator, wheel, 0. R. Baldwin. Sheet metal, machine for profiling, G. A. Ohl..... et 
Boiler fiue cleaner, L. B. Schultz - 488,842 Harrow, spring tooth, D. C. Mark! Ships’ cables, device for cutting, Squires & Petrie 
Boiler tube expander, H. Warden 488,689 | Harv: Ty ry *Radermacher. Shoemaker’s tool, F. W. Daniejson. 
Boilers, Support for su stew pans or ike utensiis in Harvest: ee W.J. Randolph.. Show fixture, E. Eriendlich... Seviggseedseaeee * 
domestic, O. T. Priser..:..........00006 be Hats, machine for tohing sweat bands for, 2 Bignal. See viet hte 
Bolting reel, Bolenbaugh & W: Bracher & Balch...... ~ 488,984 Signal s and switch ener apparatus, 8. T. 
Book, dupltcatin check, J. Old ald. 226 | Hay loader, 8. Fer; ~» 488,782 * 805 
Boies fll ing and stoppering apparatus, D. Wick- .| Hay loader, C. A, & 
Geuiivachs Giaveusedeiadeawats.Gaucderweeoas cas Hay ral rake h. @. Le 3 
Botfleg, machine for making loops for wiring, E H ee Bri 
CIO. 2.00.00. 0) Lecce eee eeeeescceeeee - 488,612 
Box. See Ballet box. Ji ournal box. Letter box. Hedge tenes Smith - 488.965 
B 7 ste i tts ete, B. F. W: 488,910 Hoe ea plenee 488,598 can, 
ox for ho cigare! . Warren.... oe and planter, c machine, 
Brace. See Bi brace. Holdback, vebtale, Ei. P. . 488,618 | Soldering tool, electrically heated, C. L. 
Brace. bit ‘attachment, TO. Smith.. Hook. eck hook. Sole trimming machine, J. R. & Scott,......... 
Bracket. See Metal bracket. Plano I Hoppie, L. P. . 488,849 | Spark arrester, J. E, Zimmerman. - 488,864 
Horses’ sats shoe for expanding, q. ¥F. Aitott.- 488,535 | Speeder frames, means for driving bobbins in, 8: 
Brankut, R. & J. Ingal......... ..cceeeene secccescccees 488,692 | Hose bri cp: a Gloni: . 488,888 Scholffeld............... eoee 488,681 
Bra e. See Car brake. Wagon brake. Hose nozz! e "guide for walls, go Spindle step, E. J. Carroil....... 488,688 
Bread . H. Kinsman.:.:.......... cocseccees 498,712 | Hydraulic glevator CG I. Hail Spool blocks, machine tor reaming holes in, R. L. 
Brick cutting machine, Fitch ee Schants. .- 488,888 | Incubator, H : Sa Wiggins.............005 eee coccceee es 488,648 
Brick drying car. C, Chambers, J oe 488,996 | Indicator. ermostatic indicator. Sporting trap, J. cooees 688,827 | instra 
Brick machine, B, C, WHItO. cory ccssssesecsssevsvees 488,622 | Injector a] ise <—- deeeee ‘@BG46 | Spring. wrap, J A Mel Vehicle spring. : 
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777 | Water heater, 


Tuning pin, W. A. eo 
Twine holder, Tracy & Graham.. 
Umbrella stick, J. H. Sprague.. 
Umbrellas, etc., on bicycles, et 
Dugan... 
Undergarment, M 
Upper clamp, W. H. W 
Upper folding Machine’ U. ‘E. Williams. 
‘Malye oe hydraulic elevators, automatic stop, W. 
UUITBLED. .... 22. ccccene ccseeccnceseecesenseee 
valve operating mechanism, R. EB. Stephenson... 
Aporizer. C- F. Johnson 
icle, spring, F. G. Davis.. 
Vehicle spring, J. McPartland 
Ydcipede, A. Taitte .. ....... 
Vending{machine, T.C. 
Vending machine, A. F, Schneider. . 
Ventilator. See Window ventilator. 
Vise, J. J. Cowell 
Vote registering machine, K. Dougan. 
Vuleanizing wood, process of and ap 
8. E, Haskin 
Wagon body riser, 
Wagon brake. automatic, B. Wilco: 
Wagon drag, G. A. Homes....... 
Wagon reach, J. R. Hess.. 
Washing machine, H. Cook.. 
Washing machine, A.J. Curtis 
Watch, stup, W. H. Douglas. wiaewes 
‘Water closet siphon, Morgan & Menzies. 
Dawson........ pace 
Water meter, rotary. J. A. Tilden. 
Water motor, C.C. Wilson 
Water purifier, Hewlett < Cecil. 
Water wheel, C. Taber.. 
Weeder, lawn, J. B. Jone 
Wells, tool to. fish out ‘ari 2 ete 
Cc. ‘aylor.. 
Wheei. See Elastic whi 
wheel. Water wheel. 
Wheel rim attachment, P. Davies.. 


Whistle, sig al, W. M. mouse... 

Window, J. Glesey............ 
Window ventilator, D. N. Cook.. 
Wire, machine for making ornamental, L. Koss.. 


Wire stretching device. C. H. Diekinson. . ay 029 
Wood and leather substitute, C, Heepe... 
Woven fabrics, machine for finishing, A. 
Wrecking boat, A. McDougall... 
Writing device, A. M. Nelson...... 
DESIGNS. 
Bottle or flask, W. T. Murphy...... - 22,085 
Breastpin, H. ‘A. Pistorius. + 22,081 
Chair, A. Casiraghi +» 22.088 
Fire alarm box, auxiliary, J. Sachs.... . 22,090 
Handle for canes, Harvey & Osborn.. + 22,083 
Inkstand, H. N. Feder........ 22,084 
Piano case, F. we. Pangborn 22.089 
Shade, Wind Ow, W.F. Patter 22.087 
Siding plato, F P. A. Deslauriers 22,091 
Spoon, Bernheim . 22.182 
Swab cup, 8. R. Willet. 22,086 
TRADE MARKS. 

Antipyretics and’antineuralgics, Lehn & Fink...... 22,264 
Antiseptics, Allaire, Woodward & Company...... 22,263 
Antiseptics and disinfectants, Schering & Glatz... 22,265 
Beer, lager, Bartholomay Brewery Company... ... 22,254 
Bitters, F. H. Binder.............scsseeceeees oe 22258 
Bladders, pig and hog, J. Hedges « 2227 
Books, magazines, and periodicals, B. Stein & Co.. 22,229 
Carpets, Lowell Manufacturing Company........ 22,234 
Cement, Portland, Gillingham Portland ‘Cement 

Company... ......eceeees-sseeee 22,244 
Champagne, Kunkelmann & Co.... 22.253, 
Coffee, Royal Phosphoric Coffee Co. 22,241 
Coffee, ground, W. Johnston. 22,240 
Dentifrices, H.B. Fould.... . 22,259 
Dermal preparations, dermal s 

hair tonic, and tooth powders, 22,267 
Flour, 8. Green.........ccccccccceccsccccscccceesres «+ 22,242 
Gloves and mitts. base ball players’, A. A. Irwin... 22,230 
Hosiery, t textile gloves, and moderw ear, L. Herms- = 
Meats and fish, Bronson & Fitzgerald 289 


Medicated beverages or tonics, Quirye Company... 22,256 
mevane eye water, John R. Dickey Drug Com- 
Me jeinai preparation for diseases of the liver, 
stomach, or bowels, J. 8. Robinson.............. 22,2 
Medicinal tonics, Allaire, Woodward & Company.. 22,257 
Ointment or cream, skin, G. Wagner. 
Pencils, lead, American Lead Pencil Compa 
Pillows, M. Lary.. 
Publications, perio , H. H. r & 
Rainproof fabrics Mo garments, E. W. Beutha 
Razor Strops, W. M. Bowes.......... 
Remedies for coughs, colds, and all diseases of the 
throat and lungs, ‘B.C. Marshall. 
Maar re for neurotic and similar complaints, C. 


Be gE 


Remedy for * gonorrhea, rleet, and like diseases, 
H. W. Crolley 
Rosin, D W. Ketchum.. 
Rugs and carpetings, Abege & Rusch . 
Teeth, filling or cement for, R. Richter.............. 
Textile fabrics, such _ as cotton, linen, worsted, and 
silk goods and velvets and velveteens, Albion 
Company....... 
Tin plate, tern plat 
lin, N: & G. Taylor Go 
Tobaceo, plug, Wright, 


«22 
lug. amoking, and fine cut, Webmin & 


Totacco, 
Dwire Tobacco Company etececcc cee’ 
Tonic, blackberry, E. Altschul 22.255 
Veterinary remedies, Kentucky Veterinary “Medi- 


cine Company..... Waedea ses cdebeseceeed sus ences s% » 22,271 


A printed copy of the epg and drawing of 
any patent in the for o1 ist,or any patent in print 
issued since 1863, will ished from this office for 
25 cents. In ordering tease state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 


Canadian patents may now be obtained b’ 
ventors for any of the inventions named in 
arosimple. § ata cost of $40 each. 


Oing list, provided the: 
£? cat ont rhe cost will be a little more. For fall 


fe gomplcated d the 
ctions address Munn & Co., 861 Broadway, New 


York. Other foreign patents may also be obtained. 
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‘WModvertisements. 


Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. | wings may head adver- 
tisements at the same rate per agate line, by measure- 
Ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


Screw Cut- 
ting Auto- 
matic Cross 
Feed, ete. 


Seneca Falls Mfg. 


The Sebastian-May Go 


Improved Screw Cutting 


rover aA DELL 


Drill Presses, Chucks, Drills, Dogs 
and Machinists’ and Amateura’ 
Outfits. Lathes on trial, Cata- 
logues mailed on application. ; 
165 to 167 Highland Ave. 
SIDNEY. OHIO, 


IMPROVED L ATHE S MODERN 


ENGINE DESIGNS 


Also Foot Lathes, Tools and Supplies. Catalogue Free 


Sebastian Lathe Co. 120-122 Culvert Street 


CINCINNATI, OHIO. 


LIGHTNING WELL-SINKING 


MACHINERY MARUFACTURERS. 
Hyrdaulic, Jetting, Revolving, Artesian, 
Diamond ting Tools, Engines, Boilers, 
1 \A, Wind Mills, ps. Encyclopedia, 1,006 

\y engravings, Earth’s Strata, Determ+ 
nation quality water; mailed,25c, 
The American Well Works, 

Aurora, Il, 

11.418 8. Canal 

St..  Chiesgo, Il, 


Dallas, Tema 


Genera! Office 


Works and 


an 


ALS 


—<é 
‘S E l 
ICE-HOUSE AND COLD ROOM.-BY R. 


G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 59. Price 10 cents. To be had at this office 


and from all newsdealers. 
ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract toany depth, from 50 
to 300 feet. We also manufac- 
ture and furnish everything re- 
quifed to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
; Write us stating exactly whatis 

{ peu required and send for illustrat- 

J ed catalogue. Address 
PIERCE ARTESIAN & OIL WELL SUPPLY CO., 
80 BEAVER STREET, NEW YORK. 


“OIL WELL SUPPLY CO. 


91 & 92 WATER STREET, 
Pittsburg, Pa., - 

Manufacturers of everything needed for 

ARTESIAN WHiILS 


for either Gas, Oil, Water, or Mineral 
Tests, Boilers, Engines, Pipe, 
Cordage, Driili ‘ools, etc. 
Illustrated catalogue, price 
lists and discount sbeets 
on request. 


REFLECTING | FLESCOPES 


HIGH POWER. perfect definition. Superior to the 
Refractor for Planets and close Double or Colored Stars 
at ONE-THIRD THE COST. — Dustrated circu- 
lar free, w. C. &EDGECOMB, Mystic, Conn. 


The Belknap Little Giant Water Motor 


Best Water Motor, most powerful and 
efficient machine on the market. 
Electric Motors and Dynamos. 
Combined Water Motors and Dynamos. 
Cyclone Coffee Mills for Grocers’ use. 
Combined Motor and Mill in one case, 
run by water or electricity. 

Write for Circulars. 


BELKNAP MOTOR CO., 
23 Plum 8t., Portland, Maine U.8. A. 


—FOoR— 


FREE SITES TO SUBSTANTIAL 
MANUFACTURING ENTERPRISES 


in the rapidly growing towns of Virginia and West Vir- 

ginia, possessing CHEAP IRON, CHEAP LUMBER, CHEAP 

FUEL, and RAILROAD FACILITIES, address J. H. DIN- 

GEE, 333 Walnut Street, Philadelphia, Pa., President 

and General Manager of numerous Land Companies 

ainated along the lines of the Norfolk & Western 
ilroad. . 


Incubators, Only 


F. WILLIAMS, Bristol, oe. B 1 2.00 


ierrs4 @.ume! 


Bubscribe for the Scientific 
American. No one should be 4 
without it. ies should 1 
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THE ARMSTRONG MACHINES, 


For Cutting Offand Threading Pipe. 


t For Hand 
or Power. 


cuta off and 
threads 1to 
4inch. 
No. 3 cuts off 
and threads 1 to 6 inch. 
eee Our aim is to make 
om ne, these machines as good as 
our Stocks and Dies, which are universally acknowl. 
edged to be THE BEST. £27 Send for catalogue. 


THE ARMSTRONG MFG. CO., Bridgeport, Ct, 


THE BEST LOOSE PULLEY OILER 
IN THE WORLD. 


VANDUZEN PAT. L, PUL. OILER 


Wl Keeps Pulley oiled 8 to 4 weeks with one 
filling. Cost 25, 30, 40, 50, 65 and 85 cents 
each. Send Price and T ONE. 

4 State diameter and speed of Pulley. Will 


send Catalogue free. Mention this paper. 
‘Fhe VANDUZEN & TIFT CO.Ciacinnati,0.U.S.A, 


Steam! Steam! 
Complete Fixtures except Stack. 
2-Horse Eureka Boiler and Engine, - 


4- 6c 6c 6 “a a 
Other sizes atlow prices. Before you buy get our prices. 


B. W. PAYNE & SONS, 


Drawer 56. EL.MIRA, N. Y. 


THE FONDA LATHE TOOL, 


This new and useful tool is in great 

demand by Pattern Makers, ete., for 

making round rods of wood. It may 
Vier De held inthe hand 
Pane OF tool post. 


Price $3. 


wed Made by 
CHANDLER & FARQUHAR, . 
Na. 179 Washington Street, Boston. 
ea” Send for catalogue of Tools, 


FOOT POWER LATHES 


For Electrical 
and Experi- 
mental work. 
For Gunsmiths 

For General 


and Tool Makers. 
Machine Shop Work. 


High grade tools; elegant in design, superior in 
construction. The best foot power lathes made, 
and quality considered the cheapest. Send for 
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SCIENTIFIC AMERICAN SUPPLEMENT is published week- 
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! Pe Orauit femfpy 
adlieg Kiitioereyppiere- 
WRORTY mre HyeRESPAVDENer soutctl?* ~(hecage: 


DUST: DUST! 
Gibbs Patent Dust Protector 


protects the nose and mouth from in- 
haling poisonous dust. Invaluable 
in every industry where dust is 
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Canada; $1.40 to foreign points. 
Gibbs Resp 
31 La 


irator Co., 
alle St., Chicago. 


Catalogue No. 12, just issued 
with over 4C new illustrations 


CHUCKS. sieeaiers 


The Cushman Chuck Co., Hartford, Conn. 


"Su USE GRINDSTONES? 


If so, we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes, Ask for catalogue. 


The CLEVELAND STONE CO, 
we =99d Floor, Wilshire, Cleveland, 0. 


A MARVEL OF POWER, SIMPLICITY 
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Sold by all leading dealers. Beau- 
tifully illustrated souvenir cat- 
alogue with portraits of famous 
artists Will be Malied FREE. 


HEALY, CHICAGO. 


LYON & 


EE" ESE. 


MONTHS ON TRIAL” FOR ~ 
Bubier’s Popular Electrician | UG 
An illustrated monthly journal for s 
the amateur, experimenter and public, or 


6 ty ai ” 
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C. C. STORY, 26and 28 Central St., Boston, Mass. 


aR MAGIC LANTERNS 


WITH Oli LAMPS HAVE NO EQUAL 


LOWEST PRICES GUARANTEED 
L.. MANASSE 
88 MADISON S*CHICAGO ILL 


SYLPH CYCLES SUN EASY 


Holtow sorrection aA cyele opera i mo 
need now toridespringless c 
Lee pend on tires alone forcomfort. Syiph 
Wy Spring Frame destroys 
N 2 vi rat’n, vehtalm- 
SJ ple, strong. Cata.free! 
Ww Rouse-. ryea Cy.Co. f 
6 GSt., Peoria, Ill. aGTS. WANTED 


COLOR.—BY PROF. HENRY MOR- 
ton. A most interesting lecture onthe paradoxes of color, 
delivered under the auspices of the Carriage Builders 
National Association. With 13 illustrations. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 878.} 
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+ 


STEREOPTICONS. 


MAGIC LANTERNS ano 
ACCESSORIES, SEND FOR CATALOGUE 


To CHAS BESELERmarerel8 CENTRE ST. 
NEW YORK: 


i WIFE SAYS SRE CANNOT SEE HOW 

pried YOU DO IT FOR THE MONEY, 

iene 2 Bove» $65.00 Improved Oxford Singer 
Sewing Machine; pe: 

=f finely finished, sdapted to light ani 

= work witha com lete set of the} atest im: 

machine 


ber day, at 


$5 to $15 home, selling 


LIGHTNING PLATER 
and plating jewelry, watches 
| tableware, &c. Plates the 
fineat of jewelry good as 
new, on all kinds of metal 
| with gold, silver or nickel. 
No experience. No capital. 
Every house has goods need- 
ing plating. Wholesale to 
agents $5. Write for circu- 
lars. H, E. DELNO & 
Co., Columbus, Q. 


BIT 


INVENTIONS DEVELOP 


Bores SMOOTH, ROUND, OVAL, and SQUARE HOLES. Mortixing Core Boxes, 


etc. Invaluable to Carpenters, Cabinet and Pattern Makers. High- 
es Award. Send $8.00 for set (3 to 11-8), in neat case, or 50c. for 
le Bit, mailed free with Iustrated List. 


: sam) 
BRIDGEPORT GUN IMPLEMENT co.,. 


315 Broadway, New York. 


Sent for Model Circulé 
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MACHINE WORKS. 


DEF! 


ANCE.OHIO.U.S.A. 


WHEEL BENDING, 
WAGON, CARRIAGE. 
AND HOOP = 
MACHINERY. | 


SEND FOR CATALOGUE. 


VELOCITY OF 1CE BOATS. A COL- 
lection of interesting letters to the editor of the SCIEN. 
TIFIC AMERICAN on the question of the speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. ‘214. Price 10 cents. 
To be had at this office and from all newsdealers. 


NOW READY! 
A NEW AND VALUABLE BOOK, 


G 


t) f} 

ist \ 

ay 
Ateaicaan " oR 
ee OPEDI7 


12,000 Receipts. 680 Pages. Price $5. 


_This splendid work contains a careful compila- 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American during the 
past fifty years ; together with many valuable and 
important additions. 

Over 'Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the produce of the 
studies and practical experience of theablest chem- 
ists and workers in all parts of the world; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient. 
for ready use. 

Almost every inquiry that can be thought of;— 
relating to formule used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a 
to give more than an outline of a few 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier maché; how 
to make paper water proof and fire proof; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop, paper, paper for doing 
up cutlery, silverware; how to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all- colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparaticn, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 

licit terms that any intelligent person may readily 
earn the art. 

For Lacquers there are 120 receipts; Electro-Me- 
tallurgy, 125 receipts; Bronzing, 127 receipts; Pho- 
es dete y and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

nder the head of Cleansing over 500 receipts 
are given, the scope being very broad, embra cin 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions, 


G2” Send for descriptive circular. 


MUNN & CO., Publishers, 


SCIENTIFIC AMERIOAN OFFICE, 
361 Broadway, New York. 


WATER JAMES LEFFEL & CO., 


rospectus 
eatures of 


SPRINGFIELD, OHIO,U.S.A. 
Send for our fine WHEEI|I S 
large PAMPHLET. 
Dialogues, akers, for Sch 
PLAYS<:= end inehir Catalogue ee 
T. S. DENISON, Publisher, Chicago. 


DEAPNESS. &.HFA0 Noises curen 


S$ Invisible Tubular 
oaly by F. Hiscox, 858 B’way, N.¥. Write for book of proofs: 


heard, Successful when all remedies fail, SOE REE 


Jones Bros. E Co.. 


Scientific American. 


[JANUARY 7, 1893. 


THE BRIDGEPORT WOOD FINISHING CO. 


—MANUFACT 


URERS OF— 


WHEELERS PATENT WOOD FILLER . 
BREINIG'S 


LitHoc 


EN SILICATE Paint. 


ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES, 


GRANVILLE M. BREINIG, 


GENERAL AGENT & SUPT, 
Branch Offices and Warehouses. 


NEW YORK, 20 Pear! St.—ST. LOUIS, 521 St. Charles St.—B OSTON. 


PRINCIPAL OFFICE, 
NEW MILFORD, CONN. 
—CHICAGO, 211 East Rando! Iph Street. 
Oliver St. 


PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 


OVERMAN WHEEL co. 


BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 


A.G. SPALDING & BROS., Special Agents, 


CHICAGO. NEW YORK. PHILADELPHIA. 


“Rovers Drive Screw.” 


Patented May 10, July 19, 1887; 
J uly 10, iges; 


INVENTORS totic’ Sksistance from us in perfect= 


ing their ideas. Models and patterns as ppecialty. ite 
us. WM. GARDAM & SON, 98 John St., New Yo: 


A. 


IMPROVED IRON PLANERS & 


SPEOCLALTY. 


20 X20, 22 x 22, 24 x 24, up to 42 x 42, to plane any length. Send for description 
and price list before purchasing. Manufacturers’ agent for other 
tools and machinery. Mention Scientific American. 


OW. AL WILSON, ?7°°927 "or Sinsehstite, w. w, 


SCIENTIFIC AMERICAN DYNAMO. 


Description ofa plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 


, to % 110-volt incandescent lamps, or of being used as a 


5h. p. motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W.S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 allustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 865. Price 10 cents. To 
be had at this office and from ali newsdealers. 


July 19, 1882. 

It will turn like a screw 

into wood when driven 

with a hammer, and 

will not break the 

fibers of the 
wood. 


It is 
cheaper than 
a commonscrew, 
and, being cold forg- 
ed, the entire surface 
has a metallic skin. 

For applying steps to Elec- 
tric Light Poles, it has no supe- 
rior. 

Ge” Send for samples to 


AMERICAN SCREW COMPANY, 


PROVIDENCE, R. I. 
TYE WILMOT & HOBBS MFC. OMPANY 


ESPeCiA mien BROFAS FOR SOFT AND EXTRA SOFT 
ISH CR ANWEALED OR PICKLED 


HoT ROLLED BAND, STRIP 
AND TEEL. 
AREAT gOCURAty OF cau MOTH ANB LNFORMITY 


asothe CELEBRATED aid rh 


COLD ROLLED SHEET AND § STRIP STEEL 


rd eras SOLICITED FOR AUTOMATIC, | al . DIFFICULT SHEET METAL 
AMPED & DRAWN WORK, TUBES Bc. NICKEL & BRASS PLATING, 


LANKED, 
TINNING, SPANKING & DIE MAKING. BRIDGEPORT, CONN. 
Wanted 5K 000 paw vers 


SAWS and Lumbermen to SAWS 


send us their full address for a copy of Em- f 


erson’s {~ Book of SA WS, new 1892 edi- 

tion. We are first to introduce NATURAL 

Gas for heating and tempering Saws with 

WwW wonderful ettect upon improving their, qua 
lity and tou hness, epee 

‘Su {rn 


prices. 
& CO. Actes Fe Mace: Nt Pa. 


MR. BOOKKEEPER, 


do you knowwhatthe Comp- 
ometeris! 1t costs you nothing 
to find out. It will help you out 
nm that trial balance. It insures 


accuracy, is twice as rapid as the 
best accountart and relieves all 
nervous and mental strain, 


Write for Pamphlet. 
FELT & TARRANT MFG CO. 
62-56 ILLINOIS ST., CHICAGO. 


“Prove all things ; hold fast 
that which is good.” One 
thing has proven good, and 
is held fast by intelligent, 
conservative peopie:—The 
new guick-winding “Water- 
bury” watch. It winds in 
about five seconds, iike any 
good stem-winding watch. 

It is astern-set watch, with 
jeweled movement and coin- 
silver or 14-karat, gold filled 
cases. Better than a cheap 
Swiss watch. 

The price is still low. 


Dour jeweler sells it in various styles 
* Doth for ladies and gentiemen. _ “16 


ATENTS! 


MESSRS. MUNN & CO., in connection 
with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-fire years’ 
experience, and now have wnequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
vrosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Ce. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports ot uubrinpements of Patents. All business in- 
trusted. is done with special care and prompt- 
ness, on ie reasonable terms. 

A pamphlet sent free of charge on application, con- 
taining full information about Patents and how to Fro. 
enre them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements. 
fissignments, Rejecte Cases. Hints on the sale o: 

atents, e 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents, 
361 pera ly Bad York. 


BRANCH OFFICES.—No. 622_an 
¢ific Building near 7th Street, Wasuinetan, D.C. 


Ehret, Pa- 


THE GLOBE E AUTOMATIC INJECTOR 


The Latest and Best 
BOILER FEEDER 
Restarting, 
Simple, 

Positive. 
Eagle Lubricator Co., 


108 Canal Street, 
CLEVELAND, O. 


ST viscunnae 


OVERFLOW 


ENGELS IN 4 ESSENTIALS, 


The New Griffin Mill excels all other pulverizers, especially in 
these five vital qualifications. 


Note the Claims! Read the Testimony! 


lst. It does double work with same horse power. 
“We pulverize over 20 tons of tough, hard material per day, through 180 mesh 


wire, using only about 16 horse power.” 


OHIO METALLIC PAINT Co. 


2d. It is economical and needs few repairs. 
Its smallwear is phenomenal; far below that of any other mill in the market.” 


8a. Its output is enormous, 


G. H. Nicos & Co. 


‘ 


“ We are pulverizing 46% tons of sun-dried rock trough a oe screen every 


ten howrs. 2 


Wappoo MILLs. 


4th, It grinds evenly with direct delivery and without tailings. 


‘It weguires little or no attention, goes right along, does its work and does tt 


nicely.” 


ALEXANDRIA FERTILIZER AND CHEMICAL Co, 


Sth. They are substantially built and withstand hard usage. 


“ The two mills have been in constant use for two years and continue to give us 


entire satisfaction.” 


Intendi: - 


Louis F. Detrick & SON. 


Ne purchasers of pulverizing apparatus are invited to correspond 


with us and‘gécure full detailed information regarding these Mills- before 


BRADLEY FERTILIZER CO. 


92 STATE STREET, 


placing their order. 


ai ASBESTOS 
STEAM PACKING 


Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE, 


H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y. 


AGEN ENTS WANTED For FINE TOOLS INevervsyop, 
ennoae ©.HLBESLY & CO. 


CHICAGO, ILL.U.S.A.—— 


AND AGENCY. 


BOSTON. 


“IMPROVEMENT THE ORDER OF THE AGE.” 


The Smith Premier Typewriter 


Embodies the most Progressive Mechanical Principles. 
All the Essential Features Greatly Perfected. 
Perfect and Permanent Alignment. 
All type cleaned in Ten Seconds without Soiling the Hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 


We have 20 branch offices in the principal cities throughout the United States. 


Easiest Running, and Nearly Silent. 


anboywy) sop puay 


APPEALS. 


“EDISON INCANDESCENT LAMP 


IS: THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 
All others infringe the Edison Patents, and are counterfeits. 

THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION ACAINST 
INFRINGERS HAS BEEN DETERMINED BY THE JU. S. CIRCUIT COURT OF 
COPIES OF DECISIONS SENT ON APPLICATION. 
GENERAL BLECTRIC COMPANY. 
BRANCH OF FICS: 


44 Broad Street.......2...ssseeeeeeeees New York. | 620 Atlantic Avenue.............+, Boston, Mass. 
178 and 175 eet Street. ....Chicago, Ill. | 509 Arch Street........ - Philadelphia, Pa. 
RAW est row Street... NG neinnati, O. | 401-407 Sibley Street St. P: , Minn. 
Gon d Build Atlanta, Ga | 1333 F Street N. W. Washington D 
16 First St: ae San Francisco, Cal. | Masonic Tempie . +»..Denver, Colo. 
All business outside the United Stat transacted by Thomson-Houston International ad 8t., New York. 
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PRICES REDUCED 
ON 12, 20, 25, AND 32-inch UPRIGHT DRILLS, 


ALSO ON KEY SEATING 


—— AND—— 


CUTTING-OFF MACHINES. 


SEND FOR CATALOQUE AND PRICES. 


W. P. DAVIS, .- 


ROCHESTER, N. Y. 


AMERICAN, _ SUPPLE- 


Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this Office fcr 


SCIENTIFIU. 
MENT. 


10 cents. Also to be had of newsdealers in all parts of 


the country. 
TOY 
TORPEDO GUN 


A neat morel of the most powerful weapon of war, 
which dictates peace to all nations. This toy is built 
on a scale about oneinch to a foot, can be used in 
any parlor. For holidays nothing gives moreamuse- 
ment to boys than one of those Toys; are entirely 
harmless and will even interest scientific men. 

We have secured the exclusive right from Louis 
one to manufacture a toy corpedo gun, accor- 

ding to his invention and designs. Full directions 
with each gun, descriptive circular free. Price: No. 
1, $2.00; No. 2, $3.00: No. 3, $4.00. On receipt we send 
this gun with two torpedoes, an iron clad as a target, 
free to any part of the United States or Canada, other 
count. 'ies exp. paid on receipt. GU 

48 & 250 W. Lake St. , Chicago, Til. 


WATER MOTORS 


The best Motor in the world for driving all kinds of 
light machinery, noiseless, neat, compact; invaluable 
for blowing church organs, running printing presses. 
coffee mills, ventilating fans, ice cream freezers, mea’ 
choppers, etc. In use the world over, and recommended 
by water companies everywhere. Address for circular, 

ackus Water Motor Co., Newark, N.J,, U.S.A, 


KODAKS 


For Snap-Shots Out-Doors, 
For Time Exposures In-Doors, 
For Flash-Lights at Night. 


The Junior 22th most Perfectly 
« Kodaks 


adapted to hand or tripod 

use. Can be used with roll ~ 
films or glass plates. Fitted with focusing index 
and counter for exposures, 


$40 and $50. 


EASTIIAN KODAK CO., 
Rochester, N.Y. 


THU AMERIGAN BELUTELEPRONE 00, 
95 MILK ST. BOSTON; MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Spcech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


A MODERN BATH. 


The Latest and Best. 

Quick self-heating or Toilet Cabi- 
net in place of Heater. No bath 
room required. Ornamental, inex- 
pensive, complete, practical. Desi- 
rable for city or town. 
Send 2 ct. stamp for catal. 
The Mosely Folding 

Bath Tub Co., 
186 So. Canal St., Chicago. 


aN Motor of 19" Century 


AN 

Can be used Any Place, to do Any 
Work, and by Any One. No Boil- 
er! No Fire! No Steam! No 
#} Ashes! No Gauges! No Engi- 
PAneer! A pertectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour toevach ndacatet | horse UBOWET 
For circulars, etc., 

CHARTER GAS "ENGINE co. 
P.O. Box 148. sterling, III. 


{ catatogue. } 


2 ~ 
Economy, Reliability, 
Simplicity, Safety. 


PRINTING INKS. 


The SCIENTIFIC AMERICAN ts printed with CHAS. 
ENEU JOHNSON & CO.’'S enth and S.ombard 
Sts., Philadelphia, and 47 Rose st. Popp. Duane, New York 


